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lOw  AHSTIACT  (Tjnijsvw  wir«r*fM  sfVh  fZ/vaewaaRry  .♦?<»  !  >7  Wa<> 

This  report  provides  information  :  .malyais  on  the-  physicaJ.  condition  of  : 
dam  as  of  the  report  date,  Intam  trio?,  and  analysis  nr -a  bused  on  visual 
inspection  of  the  dam  by  the  gscrojrohv.;  organization.') 

^Examination  of  available  documents  and  visual  inspection  of 
J:ho  d  nm  d id  not  rrv'fll  conditions  whf«'h  •  j  tut r-  -n  immediate 
hazard  to  human  l lie  or  property.  Uuwr  ,  the  rl.  .  omc.  sor  1 
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^Hydrologic  and  hydraulic  analysis  Indicated  that  »axlaua  spin 
way  discharge  capacity  is  only  about  211  of  tha  PMF  peak  outflow. 
The  1  /?  PMF  would  ovclL  >p  tho  earth  embankment  and  would  pr  bably 
causa  failure*  Therefore,  in  accordance  with  Corps  of  Engineer*1 
screening  critei  In  for  <evi«*w  of  spillway  tt^quncy,  npil>wav  ru.  n 
city  is  consldctod  “seriously  inadequate*1  and  the  dam  ii.  /tcscfi:  i  d 
as  “unsafe,  non- emergency’1.  ,, 

^Tha  class i  f icat  ion  of  "unsafe"  applied  to  a  daw  because  ol  a 
seriously  inadequate  spillway  is  not  meant  to  connote  the  seme 
degree  of  emergency  as  would  be  associated  with  an  "unsafe"  class¬ 
ification  applied  for  a  structural  deficiency.  It  docs  mean  that 
there  appears  to  be  a  serious  deficiency  in  spillway  capacity  end 
if  a  severe  storm  ware  to  occur,  overtopping  end  failure  of  the 
dam  could  take  place,  significantly  increas  ng  the  hazard  to  loss 
of  life  downstream  of  the  daw. 
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THl*  report  is  prep <arwd  under  ^u14wm«  coauinH  i«  the 
tocowmmdetl  CttUbliMt  lor  Safety  i««i*#rtiaa  of  f«r  Pb«M  t 

Invest igat loos .  Copies  of  these  guidelines  nay  he  obtained  iron 
the  Office  el  Chief  el  Engineers,  g«*himgtaa,  ft,C.  foils.  |He 
purpose  el  s  fhnse  I  Invest igsc inn  is  to  identify  espedit i*u*!y 
Chose  dens  which  may  pose  heserd*  to  human  life  nr  property,  IW 
•ssessnen  t  ef  the  g  enere!  rendition  of  the  den  is  hssod  up  on  avail- 
•hie  dots  end  vises!  inspection*,  totalled  invest igst i«w,  end 
analyse*  involving  topographic  napping,  subsurface  invest i get  ions, 
(•sting,  and  detailed  computet  tonal  w*  I  use  ion*  are  heyund  the 
scope  of  a  Chase  I  investigation,  however,  Me  invest  igst  ton  is 
Intended  to  identify  any  need  lor  such  studios. 

In  rev  I  ruing  this  report,  it  should  he  realised  that  the 
reported  condition  of  the  dan  is  based  am  observat |.«us  of  field 
conditions  at  (he  tine  of  inspection  along  eith  data  available 
to  the  Inspestlon  teen.  In  cases  where  (he  reservoir  ***  lowered 
or  drained  prior  to  inspection,  such  action,  while  laproving  the 
stability  and  safety  of  (he  deef  removes  (he  normal  l<*ed  m  the 
structure  and  any  obscure  certain  conditions  which  eight  otherwise 
he  detectable  If  Inspected  under  (he  hornet  opera!  l*g  environment 
of  the  structure. 

tf  Is  Important  to  note  (hot  (he  coed  It  Ion  of  a  dee  depend* 
on  numerous  and  constantly  changing  internal  end  e*tema<  <«**» 
dll  loos,  end  Is  evolutionary  in  nature.  It  woe  Id  he  l«w«tt*«  t 
to  assume  that  (he  present  condition  of  the  4ne  el  It  <<a(|se>  t«* 
reereseat  the  condition  of  the  dam  at  soee  point  in  the  future. 

Only  through  frequent  Inspections  can  unsafe  cwmdlt lev*  he  detected 
end  only  through  continued  cere  and  eel  at  encore  can  these  conditio** 
be  presented  or  corrected. 

Phase  t  Inspections  ere  net  Intended  to  provide  detailed 
hydrologic  end  hydroellc  analyses.  In  accordance  with  the  es* 
tabllshed  Guidelines,  the  Spillway  Test  flood  1*  hewed  «**  the 
estimated  ’^Probable  Heston*  flood  fur  the  regie*  (greatest 
reasonably  possible  store  runoff) ,  or  fractious  thereof,  because 
•f  the  magnitude  and  rarity  of  such  a  store  event ,  a  f lading  that 
a  spillway  will  nut  pass  the  test  flood  should  not  be  Interpreted 
as  necessarily  posing  a  highly  Inadequate  condition.  The  test 
flood  provide*  a  eeesete  of  relative  spillway  capacity  end  serves 
as  am  aide  In  determining  the  need  for  more  detailed  hydrologic 
mmd  hydreellc  stadia*,  considering  the  sice  of  the  dan,  it* 
general  condition  end  the  down* tree*  damage  potential. 

The  Those  l  Investigation  doe*  not  Include  an  assessment  of 
the  need  for  fences,  gate*,  no* trespassing  signs,  repairs  to  es* 

1st  log  fence*  and  ratlings  and  other  Item*  which  oay  he  needed 
to  ntnletce  trespass  and  provide  greater  security  for  the  fa* 
clllty  and  safety  to  the  public,  bn  eve lust  ion  of  the  project 
for  coop  1  lance  with  OHM  roles  and  regolatluns  Is  also  occluded. 
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PHASE  I  INSPECTION  REPORT 

NAME  OF  DAM:  BLACK  CREEK  RESERVOIR  DAM,  ID  NO.  NY  00182 

SECTION  1 

PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority 

The  National  Dam  Inspection  Act,  Public  Law  92-367, 

August  8,  1972,  authorized  the  Secretary  of  the  Army  through  the 
Corps  of  Engineers  to  initiate  a  national  program  of  dam  inspection 
throughout  the  United  States.  The  New  York  District  of  the  Corps 
of  Engineers  has  been  assigned  the  responsibility  of  supervising 
the  inspection  of  dams  within  New  York  State.  C.  T.  Male  Associates, 
P.C. ,  has  been  retained  by  the  New  York  District  to  inspect  and  re¬ 
port  on  selected  dams  in  the  State  of  New  York.  Authorization  and 
notice  to  proceed  was  issued  to  C.  T.  Male  Associates,  P.C.,  under 
a  letter  from  Michael  A.  Jezior,  LTC,  Corps  of  Engineers.  Contract 
No.  DACW51-81-C-0014  has  been  assigned  by  the  Corps  of  Engineers 
for  this  work. 

b.  Purpose  of  Inspection 

The  purpose  of  the  inspection  program  is  to  perform  tech¬ 
nical  inspection  and  evaluation  of  non-Federal  dams  to  identify 
conditions  which  threaten  the  public,  and  thus  permit  correction 
in  a  timely  manner  by  non-Federal  interests. 

1.2  DESCRIPTION  OF  PROJECT 
a.  Location 

The  dam  is  located  on  Black  Creek  upstream  of  the  Hinckley 
Reservoir,  about  one  mile  east  of  the  hamlet  of  Gray.  The  dam  at 
its  maximum  section  is  at  Latitutde  43  degrees  -  IS. 3  minutes  North, 
Longitude  74  degrees  -  55.7  minutes  West. 

Access  to  the  dam  is  from  State  Route  28  north  to  the 
Village  of  Poland,  then  via  State  Route  8  and  Hurricane  Road  (County 
Route  8)  east  to  the  hamlet  of  Gray,  and  then  southeast  via  Bull 
Hill  Road  (County  Route  129)  and  Black  Creek  Road  (County  Route  147) 
to  the  dam  (see  Vicinity  Map) . 


The  official  name  of  the  dam  is  Black  Creek  Reservoir  Dam 
and  the  official  name  of  the  impoundment  is  Black  Creek  Reservoir. 

The  dam  is  popularly  known  as  Gray  Dam  and  in  the  past  has  been 
called  Tracy  Dam.  The  reservoir  is  also  referred  to  as  Gray 
Reservoir. 

b.  Dam  and  Appurtenances 

Black  Creek  Reservoir  Dam  has  an  Ambursen-type  spillway 
section  with  earthen  embankments  extending  from  the  ends  of  the  Am- 
bursen  structure  to  the  abutments.  The  dam  is  about  385  feet  long 
(including  the  spillway),  about  35  feet  high,  and  the  earth  portions 
are  about  25  feet  wide  at  the  crest.  Between  the  Ambursen  structure 
and  the  left  abutment  the  embankment  section  is  about  85  feet  long; 
between  the  Ambursen  structure  and  the  right  abutment  the  embankment 
section  is  about  200  feet  long.  Both  embankment  sections  have  an  up¬ 
stream  slope  of  about  2.5H:1V  and  are  protected  with  riprap  which  is 
12  to  18  inches  in  diameter.  The  downstream  slopes  of  the  embankment 
sections  are  about  2H:1V.  The  specifications  for  the  dam  call  for  a 
mixture  of  "selected  clay  and  gravel"  in  the  embankment  upstream  of  a 
concrete  core  wall,  and  for  gravel  downstream  of  the  core  wall.  A 
progress  report  on  the  construction  of  the  dam,  dated  May  28,  1906 
(see  Appendix  F3-19) ,  makes  reference  to  a  foundation  of  "very  fine, 
dense,  clayey,  sand  completely  interlarded  with  boulders  of  all  sizes." 

The  dam  has  a  99-foot-long  overflow  spillway  that  consists 
of  a  reinforced  concrete  Ambursen  section  with  10  bays  (9  buttresses) , 
concrete  training  walls,  a  concrete  upstream  face,  and  a  timber  plank 
downstream  face.  A  log  sluice  8.6  feet  wide  by  6  feet  high,  stop- 
logged  shut,  is  located  near  the  right  side  of  the  spillway  crest. 

At  the  downstream  end  of  the  spillway  there  is  a  concrete  apron  about 
25  feet  wide. 

Inside  the  spillway  section,  in  bays  3  to  6  (numbered  from 
left  to  right  looking  downstream)  there  are  four  24-inch-diameter 
cast  iron  outlet  pipes  from  the  reservoir  which  discharge  underneath 
the  spillway.  The  outlet  pipe  in  bay  3  is  controlled  by  one  valve 
at  its  downstream  end  while  the  remaining  outlet  pipes  are  each  con¬ 
trolled  by  two  valves  in  series.  Access  to  the  valves  is  through 
a  metal  hatch  on  the  downstream  side  of  the  spillway  in  bay  7. 

c.  Size  Classification 


In  accordance  with  Recommended  Guidelines  (Reference  1) , 
Black  Creek  Reservoir  Dam  is  classified  as  "intermediate'1  in  size 
because  the  maximum  storage  capacity  at  top  of  dam  is  5,848  acre- 
feet  (within  the  1,000  to  50,000-acre-foot  range).  The  height  of 
the  dam  is  about  35  feet. 

d.  Hazard  Classification 


In  accordance  with  Recommended  Guidelines  (Reference  1) , 
Black  Creek  Reservoir  Dam  is  classified  as  having  a  "high"  hazard 


potential.  This  is  because  it  is  judged  that  failure  of  the  dam 
would  significantly  increase  flows  downstream  which  could  cause  loss 
of  more  than  a  few  human  lives  and  appreciable  property  damage. 
Downstream  development  that  could  be  damaged  or  destroyed  by  a  dam 
failure  includes:  a  road  crossing  (County  Route  147)  located  about 
300  feet  downstream  and  several  dwellings  in  the  hamlet  of  Gray 
located  about  1.5  miles  downstream  (vertical  drop  from  the  spillway 
crest  to  the  stream  next  to  the  dwellings  is  about  60  feet) . 

e.  Ownership 

The  dam  was  originally  constructed  in  1906  for  the  Con¬ 
solidated  Water  Company,  a  private  water  utility.  Presently  the 
dam  and  reservoir  are  owned  by: 

City  of  Utica  Board  of  Water  Supply 
P.0.  Box  345 
1  Kennedy  Plaza 
Utica,  New  York  13502 

Attn:  Russell  S.  LoGalbo,  P.E. ,  Principal  Engineer 
(315)  798-3316 

f .  Operator 

The  dam  facilities  are  only  operated  twice  a  year,  in  the 
spring,  by  Water  Department  personnel  from  the  City  of  Utica.  The 
dam  has  a  caretaker  who  lives  near  the  dam  and  visits  the  dam  daily. 
The  caretaker  is: 

William  Farber 
Gray,  New  York 
(315)  845-8299 

g.  Purpose  of  Dam 

The  dam  is  presently  used  for  flood  control  of  spring 
runoff  and  to  supply  compensation  water  to  Hinckley  Reservoir.  The 
compensation  water  is  to  replace  Hinckley  Reservoir  water  used  by 
the  City  of  Utica  water  system. 

14  h.  Design  and  Construction  History 

The  dam  was  constructed  in  1906  for  the  Consolidated 
Water  Company  of  Utica.  The  designer  and  construction  contractor 
for  the  dam  was  the  Ambursen  Hydraulic  Construction  Company,  no 
longer  in  business.  Data  concerning  the  original  design  and  con¬ 
struction  can  be  found  in  Appendices  F2,  F3,  and  G. 
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In  the  past,  several  of  the  outlet  pipe  valves  have  been 
replaced.  The  timber  deck  on  the  spillway  has  been  replaced  several 
times,  the  last  time  being  in  1974.  Also  in  1974  concrete  repairs 
to  the  downstream  ends  of  the  spillway  buttresses  were  made.  There 
is  also  evidence  of  concrete  repair  work  to  the  spillway  training 
walls. 


515 


There  is  no  knowledge  or  record  of  other  construction, 
modification,  or  major  repair  to  the  dam.  Refer  to  Section  2  of 
this  report,  as  well  as  to  the  Engineering  Data  Checklist  in  Ap¬ 
pendix  F2,  for  a  complete  discussion  of  the  design  and  construction 
history.  Selected  drawings  and  other  engineering  data  are  Included 
in  Appendices  F3  and  G. 

i.  Normal  Operating  Procedures 

The  caretaker  visits  the  dam  daily  and  records  the  water 
level.  The  water  level  is  normally  at  or  below  the  spillway  crest, 
with  the  valves  on  all  four  outlet  pipes  normally  partially  open 
(5  turns  open).  In  the  spring  of  each  year  all  four  outlets  are 
completely  opened  by  Water  Department  personnel  from  the  City  of 
Utica  and  the  reservoir  is  drained  to  provide  more  flood  storage. 
The  reservoir  is  then  allowed  to  fill,  and  when  the  water  level 
reaches  the  spillway  crest  the  valves  on  the  outlets  are  closed 
back  to  their  normal  position. 

1.3  PERTINENT  DATA 


a.  Drainage  Area  (square  miles) 

b.  Discharge  at  Dam  Site  (cfs) 

Spillway  (W.S.  at  top  of  dam) 

Outlet  Pipes  (normally  partially  open) 

-  (one  fully  open  w/W.S.  at  top  of  dam) 

-  (four  fully  open  w/W.S.  at  spillway 

crest) 

Spillway  &  One  Outlet  Pipe  Fully  Open 
(W.S.  at  top  of  dam) 

Maximum  Known  Flood  (estimate  based  on 
2.2  feet  over  spillway  crest  recorded 
on  May  3,  1914) 


23.99 

4,490 

90 

310 

4,600  + 
1,000 


c.  Elevation  (feet  -  NGVD) 

All  elevations  are  based  on  elevations  found  in  a  report 
titled  "Gray  Reservoir  Capacities"  by  A.I.  Lashure,  L.S.  (see 
Appendix  F3-78)  and  are  assumed  to  be  in  feet  above  mean  sea  level 
NGVD  (National  Geodetic  Vertical  Datum  of  1929) .  The  drawings  of 
Appendix  G  were  also  useful  in  determining  elevations.  The  elevation 
base  of  the  drawings  in  Appendix  G  is  1220  feet  lower  than  NGVD. 

Top  of  Dam  1316 

Design  High  Water  Unknown 
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Spillway  Great  1310 

Entrance  Inverts  of  Outlet  Pipes  1283 

d.  Reservoir  Length  (feet)  -  at  spillway  crest  8000  ♦ 


a.  Reservoir  Surface  Area  (acres) 

Top  of  Dan  431.3 

Spillway  Crest  322.7 

f.  Reservoir  Storage  (acre- feet) 

Top "oT  Paa -  5.848 

Spillway  Crest  3.584 


8*  Dae 

Type  -  Aebursen  structure,  with  earthen  eabankaents  between 
ends  of  Aebursen  structure  and  abutaents. 

Length  -  About  385  feet  (Includes  spillway). 

Height  -  About  35  reet. 

Top  Width  -  About  25  feet  (earth  portion). 

Side  Slopes  (eabankeent  sections)  -  Upstreae  -  About  2.5H:1V. 

-  Down at re aa  -  About  2H:1V. 

Zoning  (eabankeent  sections)  -  Specifications  call  for  alxture 

of  "selected  clay  and  gravel" 
upstreae  of  core  wall,  and 
"gravel"  down screen  of  core 
wall. 

lapervloua  Core  (enbaakneut  sections)  *  Concrete  core  wall 

extending  froe  Aebursen 
structure  about  200 
feet  toward  the  right 
abutaent  and  about  85 
feet  toward  the  left 
abutaent . 

Cutoff  (eabankeent  section)  -  Depth  of  core  wall  reported  to 

be  4  to  12  feet  below  original 
ground  surface. 

61  Cutoff  (Aebursen  section)  -  Drawing  dated  March  21,  1906 

(see  Appendix  G-l)  shows  concrete 
cutoff  walls  of  unspecified  depth 
at  both  upstreaa  and  downstreae 
toes  of  Aebursen  structure. 

Grout  Curtain  -  Unknown  for  both  eabankeent  and  Aebursen 
sections. 

h.  Spillway 

type  -  Overflow  spillway.  Consists  of  a  reinforced  concrete 
buttress  (Aebursen)  section  with  10  bays,  an  upstreaa 
concrete  face,  and  a  downstreae  wood-planked  face. 
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Length  of  Weir  -  99  feet  ( Include t  A.ft-foot-wlde  by  ft- foot - 

deep  log  sluice  normal ly  stop- logged  closed 
up  to  epllluey  creec). 

Upstream  Channel  -  Reservoir  Immediately  upstream  of  spillway 

section  with  approach  between  the  spillway 
training  walls. 

Downstream  Channel  •  About  2$> foot -wide  concrete  paved  apron 

from  toe  of  spit Iway-planfc-sect i«o  to 
natural  stream  channel. 


Outlet  Pipes 

Site  -  four  24- inch-diameter. 

Description  -  ft  cast  iron  pipes  in  separate  bays  of  and 
discharging  at  bottom  of  beys  of  spillway 
section. 

Control  -  Valves  with  handwheels.  TWo  valves  each  on  1 
of  the  pipes  and  one  valve  on  the  fourth  pipe. 


serTtcw  j 
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2.1  PCS  to*  P*T4 

a.  Cooiojy 

Th*rt  if  m»  gM>)Afif  iaforMiioa  m liable  ta  (hr  da te 
for  chi*  Tho  t« fora* c too  mac  obtained  fma  w * 

root  geologic  a# pc  and  pub  I  lest  l«a*  («**  tolerance*  29  am*  W) , 

AC  Well  M  Iron  cho  clco  oleic. 

•lech  Crook  te  servo  ir  Bo»  la  located  «(  (to  i««( e 

ho r dor  bocoooa  (to  generally  herd  rock  ( not  of  (to  «4lrac4«rk  hi«h> 
lend*  Mid  (Nt  weaker  «edi«eotary  rock*  of  (ho  (tnhowb  Uwl*n4«  of 
(ho  Appalachian  flitMiA  Province.  Poo  co  (ho  presence  of  eMenslve 
Quaternary  coll  deposits  1a  (ho  vicinity  of  (ho  dee,  (ho  underlying 
bedrock  at  (ho  daa  cite  I*  not  ttewa.  Hooter,  on  tho  Ho* I*  of 
bodroch  napping  to  (ho  area  east  of  (ho  dna,  (ho  Mrctk  at  (ho  da» 
•tc*  la  Inferred  co  bo  gneiss  of  uncertain  ago.  With  respect  to 
regional  geologic  structure,  (he  dan  Is  Inferred  to  ho  located  #p» 
proxlaateiy  along  the  acts  of  an  east -nor theact  plunging  anticline 
•hich  ha*  been  napped  eact  of  the  dan  cite.  kb  eurficlat  geology 
Infatuation  tc  available  for  (hi*  area,  according  to  a  personal 
coaauntcac too  fron  (he  hew  York  State  Ceotoglcal  Survey. 

b.  Subturface  Investigations 

A  progress  report  on  the  construction  of  the  dan,  dated 
hey  28,  1909  (see  Append!*  PJ-19),  aakes  reference  to  a  foundation 
of  "vary  fine,  denae,  clayey,  stand  conpletely  interlarded  with 
boulders  of  alt  sices." 

c.  Pea  and  Appurtenances 

The  daa  was  designed  In  1909  by  the  Anburaen  hydraulic 
Construction  Coape oy,  179  Federal  Street,  boston,  ftaesaebusetts. 

The  flro  la  no  longer  In  business.  The  Owner  has  several  prints 
of  various  design/ const ruction  drawings.  These  sheets  are  reproduced 
at  reduced  scale  In  Appendix  C.  Included  In  Appendix  H  are  con* 
Struct Ion  specifications  for  the  daa  (see  Appendix  FJ*1)  as  well  as 
a  report  on  the  proposed  reservoir  and  daa  by  the  original  owner 
(see  Appendix  P3-13). 

The  specifications  for  the  eebankaent  sections  of  this 
daa  call  for  a  alxture  of  "selected  clay  and  gravel"  upstreaa  of  a 
concrete  core  veil,  end  for  "gravel"  downstrese  of  the  core  wall. 

A  progress  report  on  the  construction  of  the  daa,  dated  Nay  28, 

1909  (see  Appendix  F3-27),  Indicates  that  the  core  wall  was  built 
on  "hardpan"  at  depths  of  A  to  12  feet  below  the  original  ground 
surface. 
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OO  til*  (MMlfWlfM  «•(  (I*  4«t  e*o  W  I  «« 

OO  Appetot*  *»  Aflurf  r«f*f4*  C*H  M(««)  fM«(fwr> 

I tm  of  IN  *ae  effort*******  #r*  **>w»o  to  e*tct, 

A  Niff  rmif*  •(  tii#  *«  cm  to 

4flff»ito  ff<m  tto  4Mi|*ffM«(raniM  Ntwito  «M  tk«  , 

(M  to  (mhmI  eft  *fff*4ln  f?*?. 


~mnnc 


j  Jii; 


In  tto  p*«( .  MNrf*i  of  tto  eotket  Mi*  **lm  toe*  to** 
rfil«f«4<  tto  tietor  toe*  u*  tto  to*itfM»  *1  to  of  tto  «MU*«i 
to*  to**  r«iiM«4  i«m*l  tka**,  tto  t**l  tla*  token  ktH,  Ak»«  i * 
Ilf*  Ctoftlf  tepair*  to  tto  ton** lt**w  to*  of  tto  *ii  1 le*y  tot  * 
tfMM*  ear*  too.  there  I*  *l*o  eekAeoe*  of  repair  *o»f*  to  tto 
tiilito  tralolog 

A*  Mcoti  tote  A  to  tto  (*«(*«  of  tto  Aotoroeo  wkMoo  to* 
•l*o  too*  loatalkto  lo  tto  towOM » •'-  •  Ido  of  tto  oilltof.  Tbl* 
o**  hatch  k*  o*o»  oto  ko  Moot  4  I  td  *c«e**  shaft  <•*  (to  t  koto 
lidi  ef  tto  j>?Utva;. 


ttor*  or*  oo  to**t<  *'m*  t**+  **f  totoiol  *ort  *t  tto  4m< 


tto  ooly  No*  toapectioo*  of  tto  4*o  try  (to  (tort  *t* 
coot* I o#4  ko  M  toy! Acer'*  It* pot t  to  tto  Aototceo  ftoioeerko*  Coo* 
paoy,  4* tto  1H)  (too  Append k*  ,  Which  generally  cowotWd  a 

proposed  rolilnp  of  tto  4*o  oto  ifU le*y .  INI*  ttyoft,  tworn , 

*l*o  coot* loo  ooovfol  Inspection  rtyotti  for  tto  4*o. 

tto  ol4*»t  iocpcctloo  coot*  I  oto  io  tto  engineer's  to  port 
I*  •  too— tor  II,  lHk  Iocpcctloo  of  tto  dan  by  t.  I.  torooN  of 
tto  Antor  sen  lltoroollc  Construction  Conpony  (see  Appctolcc*  r)*lf  to 


tto  el4c»t  Iocpcctloo  coot*  I  oto  io  tto  Engineer's  to  port 
I*  •  tooebet  II,  1HI  Iocpcctloo  of  tto  4mm  by  t.  I.  IvtfMCh*  of 
tto  Aotofcco  Rydravllc  Cooct  tract  loo  Conpony  (act  Appctolcc*  r)*lf 
n*M) .  tto  re  pot  t  ootto  ttot  **  Neper  fee  tlooc  m  there  arc  lo  the 
•tree tore  (concrete)  see*  to  to  tto  re colt  of  rock  pocket*  oto 
lack  of  tptolag  m  well  mm  the  effect  of  oeenaet  concrete."  The 
•ntontoent  oo*  ootto  mm  be  I  op  poorly  coo*  t  tract  to  with  "steep  oto 
Irregular”  4ooostre*o  elopes,  tt  act  ootto  ttot  counter forte  oo 
•Mh  atotoeot  oe*r  the  spit  toey  erect  hod  eeparatto  from  tto  shot- 
wot*  Tto  report  alee  ootto  that  "there  appeared  to  be  oo  rein* 
forcing  rode  ttot  choeld  tore  tied  tto  coow  ter  fort  (*)  to  the 


*A#t**»Ct*>  1W  «»U«(  *IM»4r<  «»>  •»#  «W 

#»*»***»  #o*l  ♦  #f  **•  »#tti#*>  4tA»+gmmmM  +  ««'|«  *«**♦«  f»t«*'t*>A  *'»«■** 

*t*«*l,  t*>io  *piti»>*>  mojimm »  t *#■#*  «»  wm^c 

♦  tlgMW**’4'  *0»*  «M«Mltil  **»4  ( «>  4*«*P*  #«**♦*>#. 

IviMM*  O  t  i«tt  *M mMht»  *  o  ll«  *|«ti}#>*9  **«i*  MM  *  #<  (*wU  «<VK» 
#tt*M  *#<4o  M*  PM  *Oo*  <s«*'  *oMC*C*  f.«rt«  e>t  C-W  *>p}i}*tmy 

MO *  IK*  t»ff  +fn+4 1 tl**C  ##♦  **»«  jjA  ti»  •  tW  4’y.o*oO**l  » f<o*  «f 

f*M|»l I*”  ,  fA*  IIUI  IfcM*  *»*M  t**i*<W  yAOpSM*-  *|(ll 

•MM*  »l  fM  #*I*N»*  Ik*  A***  I  *  tf«>e«|4y|  «k*£  <  l»*<  <W 

fltMfrf  ♦  «#.+  f«n*£jtoiW«t  iftnt  *  o  t *'»0*  *«*  (  ft**. .  tW  4«.f*oO< 

*IMmI  ftW*>  *M  *fto*»»|««4>»  +(•#*  of  Ow  <  <•»*•  +  **M«  44i**»<l3* 

MOf'4  ,  | few  MlflMl  **«••»*  f*  l*A*e«  *<*#*♦  *«♦»  **»-*«  1  V 

4>fl  I*  Mrf  Ik*  MOW*  **}»**•*  S*o|  A*  |k*  ##*  }* 

**•4  **t*po,v< 

A*  |Mk*« I  l»*  (*t»fl  4#ft«d 1  *-  |4,  |*H  P#  *,  f  .  *!<'(*» «*>♦ 

(mw  App#*AtM»  fl*-*-!  |»  f>*1r*>  M»  *|*»  l*t  It*  tM* ?***»*»♦ 4 * 

Aop«»f  t  «  TM*  Mt»d  Ilk**#  IIN*  ’*’ 41 0 >*«»>♦  <  *iHlti*W> Jlwnttl  *)<»}*• 

M*  MTV*#  f|*|*ft«Mt  4*'*  **■#■»  *  I  *•#>’*■  o  JW  *<*»*<f  M  I  *■*•*  **f  <*#  **(}!#•* 

OP*tM*f  «<*«MffO#  toff  *  **♦  *|  ♦.  »  #.o  In*  OMa*#!  II*  *om»  «»  oik** 

#*rv*«f  |*  k'Vfc*  **M»k  M  m1<**m<*  *>t  ♦*^*|f*J  tw  (*>f«  *#»  1 

ttwl «**<  «*•  MW  tool**#.  ftMNTWff  a  |i*  *#  mi*#  I*#,*  #♦** 

»**| |*«.  'ffc#  of  t*#  ♦pill#'**  «w»M  f»t *  o**  #.*  4**  1* 

Moot  Ilk#  ♦#**  of  «H«Mlt  *<«#*#  ♦»*##*•  (ft***  I#  9f4#4  «#,«!.«  *Ht  *« 
ntikHK*  of  fW  I*i*l4*  |k»  4#»  ***  **4«*4  i*  V  i« 

««*l  Um  «k##* . 

Tit*  Am  **»  (**»««  1*4  m>  >#lf  W>«  l*H  %f  <*«*  *fl  (>*i**t* 
*•1  loft  (»IMl*«l<n*  |  ♦**  4»**<*ili«*«  f‘l»|7  |«  7W  AM  ***  4f*1 

*  r  tk*4  •«  *  1 1*  |*«oA  «ox*f  it  l«*"  .  A  #f  *»•  Am  t#*M*  AmI***  fM* 

iMfMlU*  U  tN  1*4*4  M  kn**4i* 

Vk9  Am  m#  *1*#  l*#K<nl  Am  tfc# 

IA*I  (*•*  A»»#»At*  IM.«  f*«*tt  l«4i(*(«<4  t**#t  f***  coKM* 

•f  tit#  Am  **»  »MrlAt  *1#m  **f  «mi,  M  t*l*C*f< l*«*  *t**J 

t»  |)m*» ,  mM  fc#*tf»f  mH  ?W  w^t  ilw*  *<^*4  tM 

(Nf*  MM*  **I4**«*  of  f*t MU  #|*(f*#ttf  W*H  f»f  fof**4 - 
(AM  4tf Ia#  tit#  l##y##tlM  «f«  !#* |*M  «#•  *WM4I* 

I.  NHjgjgggJjNgrwrtM^  Mitff  t#4 

I*f*f4»  #f  spill#**  ctwtflM  (4th*1  #f  fl**  @m  *♦#  «t»Hl* 
##p)  »fl*(  ft##  i**Mfv  111*  (*  fit#  rt*Mt  Cm#  «#M#ry  tm  At*pM*Ai* 
n*!)) .  Tit#  M#k**»  l***l  of  owtflo#  *•*  1.2  foot  o#rfr  tV 

•pill###  «t#st  MA  *t«*ft*4  Aty  ),  Itl*.  tef***  of  fl«*  (t# 

tptllw#y  coot  lit##*  to  I*  f*tr»f4*4  o*  4*1  If  tvpotts  Ailfk  *t#  *i#t 
•Mtltly  to  tli#  Motet  Poor 4. 

t.  Post  flooAs  mA  fttrtlM  ftUffti 

Diet#  Nric  A###  ft#  loon  flood#  ot  or  pnrrlo#*  C«i1«m  of 

tit#  Am. 


I 


1,4 

A*  «**  *4^«*<*l4  Ft,  4U<#  «k««4  H» 

(M  *to  AMI  ■*•»*«  **#ti*A&*  t **■>.»♦  (*•  «OVm*«  «**4  (%  t>W*«  Sot  U»w 

•  #  IK»  (ttl T 6*ltK  .  BVl*  4«M  ***  «»'•*■& 4  «•*•«  c  »■  *'|  #U  e>|  tt«* 

9*t****f  *<«  |Aw  |4  »H<#  »**»  3  e«£  i <  *3  o»#*Ar4  J.fe 

|«AAU»4  f  >  **4  ,  *4$«*<4l4  M  C*'*®* ♦ 1  trHfS  ¥>*>*>4  *.«*£ 

6>*t 4  mA  | *4*4 «|M  #144  $*Mt  'OW>*» *  „  *$*«  >*H  i  ♦ttvM  }<*•>*<  * 

tfttt  |*f»4**4  fci»*.  A  «t**f**4  (M3*>4  *'dS»f  t'*3**V3* 

A*lt*f*t  **%*%*«»  **'t«fc*f  *4'*  «%»  *£*«  4Hf#|}4M*  ff'ot*  «V*  C>— **#  *»«<n  iiW 

|*t**4  **««  fk*t  |*t:o4**«  V**  *JWov*«  4 %m-  «**<  Aha  *#*♦  <« 

IM*  . 

4, 

*»*U«HU  AMI*  (WtA4|*f«l  of  *4  **!»*#.♦*  *<«►**♦<  f'**  1  3  o*.  *■»**><  I  * 
ft#*ft***«  *<•*<**#*# f  |*M*  #«»«*♦•♦,  !*>♦»*«  t  }»>*  ♦  •'fr#®**®., 

•A  **gl*«H»f  ‘  *  f*$«®4f  ,  «*9**54*  *♦«  ♦ .  **t4>  **♦*♦  i«H»#  *•<*,  fe*<  »• 

4*4*  **  4**14*  „  4**»4*  <-*?  .#'«|.  3**  ♦  «»**♦.,  ♦*«  ®>4«  £**«> 

1*4*  4*4  #u>m»  (•«*  4*4*  ®*  ft«**H**4  !*•*>  **4  *»4*  *c>4 

**#t )**)*<  ?to  |**A  i »#  «***  |*»  i*»»4  A  ***  !**»♦  i**  <f.<M  ♦  &»•**  «f<  ***♦  » 
•tl  *  «s«HH>#*to**l**  #*'*-!**  t  fto  «Nr*|3*A  f  ®  4#f  •  «**  Hevt 

W  lt**l#  f*  #*  •*♦*♦«•**«  mt  3«*  «M>, 

§.  t«ii#i(| 

to*»4  <m  ft*M  »***tH*i  l«»  4*4  »A^A|,H44  ♦>«♦•*  »f  O*  «#t# 

I*  V*l  wtW.  OtMArl***  »f  IV  **H|**+  MKl!1*  45ff*t  M  e**4*t* 
mimi»  ft**  4*1  **i*t«  l*  tv  tun. 

Ito  I**  *1*1#*  1*  M*|*  *»w*4  V!  f  **  «14f  (t,A  f®*®4>  •* 

•H#  1*4 1# *4*  (4*4  !•  f#*t  *V**  «*  6*?). 

Tto  «w4t#4  fit**  *f*  W#|H  i*  A*|rt  t  f*  l4  f»IVt  (Vw 
III  toy*  $  t»  I  M  VlH  *4  Aftf  4*41*  C‘ J. 

TV  **4*  *f  tV  M t ******  M***  to*  ^  *M  Ant*  Iff  4« 

Vt  **(«(  »*  jtow*  «*  4»»**41*  C-*?.  fU  e*4*  «(T  IV  toftf-***** 

In  tVt  ttM  t#MUt*  «r  •  *Ui|U  **114  tv«*tut#  «Ut  Art****  >»»« 

r«4to, 


TK*  *f r**4  It*  A#**  *f  tto  ft«*i«44  |*  %t**|ft  C 
•U4  t.m  tc*«  iMvt  tv** 


Ke  to 


24 


wmm  ) 

nm  nsftrna* 


M  nwtwi* 


|)Ml  Cv*#4  ft**  *w*  |A*twrc«k4  «*•  JKw#  I4  144)-. 

1ft#  MM  <M»  %MU  *»ll  •«*«  4#  «f> 

IwmII  t#i#oi*#t  i*#i*#»*  «*t  14*  *4  1*#  ft*## -I  «l  «#«*# 

f«ffty  (ift«  ewMft.  fft#  «•#•*#*  w**  «wf«4Ml  #*«  «*»#'*„  wM# 

♦  <•##*##  t*tf  #♦#*#*  4M».  IW  f  #*»  *#*  #t  •**#* 

I  ft*  ftttttw#*  If  Ml ,  tl  |l»t»,  94 m  tlMMl  U*M«|4*  »* 

iw *»  #»#* m»k*  4.  WM*#  mJimIiMI  t#*#-***  «#4m«  #»##»*?  f** 
|##t##*t##  ##*  >«ImM  *4  **»*»<l*  4  ##*  **  »»M  OftM##*##  «**t* 

M  14#  W*fc**l*«  «(  |*t*  f*MI°  4HM4M*  4*1  I*  4  (4<4.«  I«4m 


4. 


14###  I#  M  mI4m«*  #1  *t«^N  of  *1 14#*  «f  Mm  oMmiwWmM  , 

ftftl  *  1ft##*  I#  #»»##tl4llf  4»  ****##€  f#*«  M4¥f*l  tm  4><MM 
§###£#  *ftt?  *  »V  ‘W*#*,  *#  !♦'»  *#»M«  <*“f  pH 

(4#  A*»wf«##  *«##*«###  «4f  14#  Ufl  A*?A»* 

to#tt  «#*#*  «#l  «##  W#A  ###  Iftmrli*  m  |4*  c##*t  «f  l*#  *#ft***M***i 
mltM  Mmn»  IR#  A •*##«##  m#(#«  Ml  l»M  Cw 

9ft#«#  A*m<  IK#  IM  *t  «  ««*•*#<#  «wf»  Mil  I#  #1*141#  M*t  fW 
fwMMt###*  mIK#  *t  tft#  ###* t  #t  K#|K  wtfcw**#*#*  mtlM«  #*4 
«K#  Ml  If#  I ###(4  «f  (4#  mMNm4#m#C*. 

ftglffM  fig*#  *  IK#  mwirw*  •)#**  #f  K#t*»  ##4##Mm*#»  *#r* 

||WM  |*  Mi  MW  Ml  l*  #l<4  tl|** 

##p  iImI  II  t#  19  14*4#*  I#  *lt#  I*##  IWt#  4*  J4| . 

twggltfgl  Mg#g  *  IK#  fMMMittw##  *l«w  *f  Ml' 
mtlM*  IftwwJ  »1  {ft#  «4mm#  g#W*t*»  #f  ItMM  Ml 
l#K##  |(  t#  tK#  *lefw  (*## 

4*  If  &mt  4**4J. 

-  f#tK  dliUMIf  KfMt  to  K#  Mil ;  *»  Mt«rt 
MltYVM  <ft» *f  fffi  l#  tft#  flcldtly  #f  tft#  4##.  TKpt#  1*  *  *^ft  4 
##«  ttM  *ttft  twt  »t«lwi  Ml#t  *t  O*  l«wt  |M#t  of  It# 

MttMt  K#t###W  tK#  AWWIWM  Ml  t*»  tight  4#t*W)t.  4  litt 

fMl,  p##«ttct  to  tK#  Mllty,  *******  tK#  l«ft  mbmtmmt  w»t  to  tW 
Ml  #f  tK#  lilMlMOt. 


1*1 


Si  » m*e 


I)  S^tt Ok*iMi>g I 

IKr  *ritl  ***  i*  ##  A#.Wf  ***»  (rumerei*  ftut * ft »» )  ^vci> 

fltf#  »#ett«M*  attft  tfioiiutf***  Cf*tWlK£  *«)(»,  *  to4*<|ett  (aic, 

#n*f  #  tli#ft«ef  t  tv-  4M4  f***  ( tcc  CV«|*i<r*  t*!w-<  f  a«J  i,vl i v-< C  u»t, 

g*lA  an*1!  A’*#).  J  #..»£.?«  (Due  -VitAigif  anna  *«*  (  1  1*4*  ( )w  f  <c  *fc  tl  t>H|t  I  ♦  e? &»<?*> 

O*  ft#**)  atlft  •  W*MO«$cV»  *,.»  t  fcw  *7  I  *tfr'a4H|^>»  Iter'*  *ft**  ftf  o>**|  Ot't'B'S* 

|0  tft#  i«w(t«(  j>4p#  **!**», 


0K  tft#  *»£*♦*##**  t *##  «*f  ffte-  <fti*fttiir  ««*»  e-**^  S  *.c'e'*Jrt« 

tft#  (Afwr«(a  I*  (r#-3*JUs.Ji  **«?  *ioin«B  *(f,/  «?  5  f  cf*j>'>D'Vc'<S ,  Thee#  5 »  « 

dl#****##!  Iff#**  l«  ftfc#  k****  ##  *#  f*«*  ff'oW  fftc  f|£.ftt  »f<*e  rtf  |ftc 
»#*  **»*•  ftoy^n  #1##^  fft#  f**#  f  *r«  fftuo-l#  Jk*%k}. 

Th#  fait  ***|nt»£  ##11  at  line  *|«}  $  |v#)p  f*  lf>  frtrtf  C'rtfl* 

dlt  trt#  ##*>  ft«B*hi>*  a#**  (Ill*  t*»t  <*  t*m  at  It*  Uf»l  ft>«n> 

f*##  WV<»?i»  tft#  if  tb**M  « ♦  f  rtf  t  *  I  f «  rn#  »♦(  1  h#  rtotf#  vail 

an*t  i ft#  #«»f#  wall  it*#  if  *##  #ll  «■#?.♦*  at  ««*  ffon»  tft#  left 

»#tt  fty  *###  »#t  |a*N»*<  fft#  fit**  «■*>#«»»#*  f  rtf «  teftlt  rtf  tft# 

(Of*  #*tt  I*  ♦#?<♦#♦*•  ii*  fft#  f aft  <#*?*>?■*•''  v# f  |  V*-  ft  5«» 

tft#*  f  *##  fftot*  1*»IK  «rtD<Mtn(cf  f  <»ft «  af  ffte  loft  ffaf«S-h£  vail, 

g#*n.*t  r##<*  #f  tft#  r«»t#  #*11,  fta*#  <ti*|ftt«»;» f »t o«4 

toner# f#.  ♦ftrf  #-*pi»a#nf  t#  in* tat *  I#*  «(«#},  ft  I*  y»rt**5%fp  tftat  is# 
f»f>a  ~  f  >•  *  #i*  v*  *  t  ♦-»,#  f  ■VKiSS  *»fsf  jrf'*  rt« 

*f*  **»f  <f#«l  #lr^  «t##f.  TVr*  I*  *  «t*ci  1*»  tV  )«sft 

w#tt.  ♦fttawt  l*xft  #1*#.  If  «<»  1*"^  l«t>  'of  I V  w*U  lirtv^n  t  rt 

tvUU*t  ii**i  (***  fV»t->  4*U)i  TVpt#  l*  *  t*r<*  «r«4 

»it>4  #*?*»♦#*!  f#iftf^t«*«Hp<at  *<  |ii*  <t*»t /Iffi  vi  f  I 

lnl*tf*«*.  41  tft#  (M***?l**#  «*»*?  "f  IV  **U,  *!«**«  tft#  MU'*, 
tft#  #4»tt  I*  *l*i»  It*  f*l*l«t(#t#*|  la  #*p»p.*#<|  (**>( 

4* #!<***  4‘H).  *ft#f#  I*  *  l«l£*  *? I *£«*»•  I  at  tft# 

#P*Wt  t#H*«  #*Hl  #f  tft#  ##fl.  «ff**t  #|hpim*  -<w»f  |  |)X  ft  ftrtf  |  ?.r*t»t » 11  v , 
tft#*  ft#*  ft##r»  *##<*{ f**f  vltft  ###  #4.<?#4  t<*  fft#  #4*d  /*f  tft# 

tr*fftt>fte  «iUi  ^>r#t  tft#  *»ilt*  l*(i  ir«(*lnt  will  tft#  tcmtftp  I* 
tt*IM,  ***tw*lH,  *ftd  f«*»l*l<*»  Vltll**  ftaeft*  (a##  tftctp*  4*54 
MMf  4*^4).  Tft#  #**t  («wf>t*lf<«rt  #f  tft#  1#ft  tr#iM**c 
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Tft#  tifftt  tt*iAi*t  ##ii  p*f  tft#  *#niw**  i*  #i*rt  in 
MWt  wlrtltlm*.  Tft#  *#<##4  «f»#*»t#t frttt  wf*t*##»  rtf  tft#  entf  wall 
I#  fttwft##  rtff  <fl#j|###ll*  «#d  I#  #r«*«#tff  fteld  1*  flare  fty  lt«  telfl* 
fortlnt  *t##l .  tft#f#  1*  •  tt*cl  #t  tft#  tot*  ##U  /rleftt  tr#lnlrt£ 
m1)  tftterf###  «*f  #11  rtf  tft#  rr»#*»t#r  fort  *  dmw*tfr«*  of  tft#  core 
#•11  #t#  *#f#r*t#*f  #t  tft#  tof  fro#  tft#  rlfftt  tr#lning  #all  fty  2  to 
5  Irvcft#* .  Tft#  l#*t  e#w»t#tfott  drt*m*t t#*»  i*  ftrofteo  *vi»  fro#  tft# 
ftftftt  tr*irttrt|t  ##11  ##d  It  !•##*  (kwftitffM  ftjr  o##t  2  feet.  The 
right  training  ##11  1*  silled  and  erode d  at  the  ftotto#  along  its 


downstream  end.  There  are  repaired  areas  with  new  concrete  near 
the  bottom  of  the  wall  (tec  Photos  A-3B  and  A-8B) .  There  is  some 
staining,  hairline  cracking,  and  encrustation  on  parts  of  the  entire 

wall. 

The  downstream  face  of  the  spillway  section  is  con¬ 
structed  of  timber  planking.  (See  Overview  Photo  and  Photo  A-7A). 
The  planking  is  weathered  but  the  planks  and  their  timber  supports 
appear  to  be  sound. 

The  downstream  ends  of  the  buttresses  of  the  Aobursen 
section  have  been  repaired  with  concrete  and  arc  in  good  condition. 

A  concrete  step  which  replaces  the  buttress  ends  of  the  3  bays  fur¬ 
thest  to  the  right  (see  Overview  Photo  and  Photo  A-3B)  is  eroded  and 
deteriorated  along  its  downstream  edge. 

The  Ins  '  of  the  Amburscn  section  (underneath  the 
spillway)  where  the  out.  pipe  valves  are  located  could  not  be 
thoroughly  Inspected  due  to  poor  lighting,  lack  of  access  to  some 
bays,  and  flowing  water  frua  the  outlet  pipes.  In  general,  the  ob- 
aervable  concrete  surfaces  Inside  the  Ambursen  section  appeared  to 
be  In  good  condition.  There  wes  some  wear  of  the  concrete  surfaces 
due  to  weathering.  The  floor  of  the  section  was  very  rough.  Stal¬ 
actites  of  calcium  carbonate  and  efflorescence  were  present  at  the 
Intersections  of  concrete  surfaces  and  at  the  construction  joints 
(aee  Photos  A-9A  and  A-98)  .  fto  leakage  Into  the  inside  of  the 
Ambursen  section  was  observable. 

The  concrete-paved  apron  of  the  discharge  channel  at 
the  toe  of  the  spillway  section  (see  Photo  A-10B)  was  worn  and  un¬ 
even  due  to  water  action.  About  a  30- foot-wide  area  on  the  right 
side  consists  of  exposed  grouted  large  stone  and  is  about  3  inches 
lower  than  the  regaining  concrete.  This  area  is  eroded  and  spalled 
and  there  are  several  holes  Into  the  paving  (see  Photo  A-8B) . 

The  dan  has  a  log  sluice  near  the  right  spillway 
training  wall  which  Is  normally  kept  stop-logged  shut  (see  Overview 
Photo).  The  log  sluice  was  in  good  condition. 

The  walkway  through  the  Ambursen  section  consists  of 
bare  wood  planking  elevated  about  8  feet  above  the  floor  between 
bays  3  and  10  (see  Photo  A-9A  for  typical  view) .  Access  has  been 
blocked  off  to  bays  1  and  2.  The  wooden  walkway  was  springy  but 
sound. 


2)  Outlet  Pipes 

The  dan  has  four  valved  24-inch  cast  iron  outlet 
pipes  located  Inside  bays  of  the  Ambursen  spillway  section  (sec 
Photo  A-98) .  The  flow  of  water  from  the  outlet  pipes  obscures 
then  and  nakes  then  unobservable  for  inspection.  The  intake  ends 
of  the  outlet  pipes  are  upstream  of  the  spillway  section  in  the 
reservoir  and  are  also  unobservable.  The  valves  on  the  pipes  (l 
valve  on  pipe  in  bay  3,  2  valves  on  each  of  the  remaining  3  pipes) 
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The  Inside  of  Che  Aobursen  section  should  be  more  thoroughly 
inspected  when  Che  outlet  pipes  are  closed. 

The  ouclet  pipe  valves  should  be  maintained  so  that  they  operate 
■ore  easily. 

The  deterioration  of  Che  concrete  apron  downstream  of  the  spill¬ 
way  la  also  a  cause  for  concern. 
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SECTION  4 


OPERATION  AND  MAINTENANCE  PROCEDURES 

4.1  OPERATION  PROCEDURES 


There  are  no  written  operation  procedures  for  the  dam. 

Black  Creek  Reservoir  is  presently  used  for  flood  control  of 
spring  runoff  and  to  supply  compensation  water  to  Hinckley  Reservoir. 
The  water  level  is  normally  at  or  below  the  spillway  crest  and  all 
four  outlet  pipes  are  normally  partially  open  (all  valves  opened 
about  five  turns) .  The  log  sluice  is  always  kept  stop-logged  up  to 
the  spillway  crest. 

Just  before  spring  runoff  all  four  outlets  are  completely 
opened  and  the  reservoir  is  drained  to  provide  flood  storage  capacity. 
The  outlets  are  closed  partially  down  again  when  the  reservoir  fills 
to  the  spillway  crest  and  remain  that  way  until  the  next  spring. 

At  the  time  of  the  June  3  inspection  the  reservoir  level  was 
at  about  the  spillway  crest  and  all  four  outlets  were  partially 
open . 


4.2  MAINTENANCE  OF  DAM  AND  OPERATING  FACILITIES 

There  are  no  maintenance  procedures  for  the  dam. 

A  caretaker  for  the  dam  resides  in  a  house  at  the  dam  site 
owned  by  the  City  of  Utica  Board  of  Water  Supply.  The  caretaker 
visits  the  dam  daily  and  records  the  water  level.  The  caretaker 
does  not  operate  the  outlet  valves  at  the  dam.  Water  Department 
personnel  from  the  City  of  Utica  operate  the  valves  each  spring. 

Brush  and  trees  were  cut  on  the  left  portion  of  the  embankment 
in  the  past.  No  other  maintenance  of  the  dam,  other  than  concrete 
repairs  to  and  replacement  of  the  wooden  deck  of  the  spillway,  have 
occurred  in  the  recent  past. 

4.3  EMERGENCY  ACTION  PLAN  AND  WARNING  SYSTEM 


There  is  no  emergency  action  plan  and  warning  system  for  the 

dam. 


4.4  EVALUATION 


Maintenance  of  the  dam  and  appurtenances  is  unsatisfactory. 
There  have  been  some  repairs  to  the  dam  appurtenances  but  the 
embankment  is  overgrown  with  trees  and  brush.  More  effective 
operation  and  maintenance  procedures,  as  well  as  major  repairs, 
need  to  be  developed  and  implemented  in  order  to  avoid  the  con¬ 
tinued  deterioration  of  the  dam. 


r 


The  Owner  should  develop  an  emergency  action  plan  outlining 
action  to  be  taken  to  minimize  the  downstream  effects  of  an  emer 
gency,  together  with  an  effective  warning  system. 
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SECTION  5 


HYDROLOGY  AND  HYDRAULICS 
5.1  DRAINAGE  AREA  CHARACTERISTICS 


Black  Creek  Reservoir  and  Black  Creek  Reservoir  Dan  are 
located  on  Black  Creek  in  central  New  York.  About  9  miles  down¬ 
stream  of  the  dam  Black  Creek  discharges  into  the  Hinckley  Reser¬ 
voir  which  is  located  on  West  Canada  Creek.  West  Canada  Creek 
drains  to  the  southwest  and  discharges  to  the  Mohawk  River. 

The  total  drainage  area  at  the  dam  is  about  23.99  square  miles, 
of  which  about  0.50  square  miles  (322.7  acres),  or  only  about  two 
percent,  is  actual  reservoir  surface  at  the  spillway  crest.  Being 
in  the  foothills  of  the  Adirondack  Mountains,  the  topography  is 
characterized  by  slopes  of  from  5%  to  10%.  Elevations  in  the 
drainage  area  vary  from  EL  1310  to  EL  2370  (see  Appendices  C-5  and 
C-6)  . 


5.2  ANALYSIS  CRITERIA 


The  U.S.  Army  Corps  of  Engineers  Hydrologic  Engineering  Center's 
Program  HEC-1  DB  (Reference  3)  was  used  to  develop  the  test  flood 
hydrology  and  perform  the  reservoir  routing. 

The  purpose  of  this  analysis  was  to  evaluate  the  dam  and  spill¬ 
way  with  respect  to  their  surcharge  storage  and  spillway  capacity. 
Accordingly,  it  was  assumed  that  the  water  surface  was  at  the  spill¬ 
way  crest  at  the  start  of  the  flood  routing.  In  addition,  it  was 
assumed  that  one  of  the  four  outlet  pipes  was  fully  open  for  analysis 
purposes.  Normally  all.  four  pipes  are  always  partially  open,  and 
their  capacity  for  that  condition  has  been  estimated  to  be  that  of 
one  pipe  fully  open. 

A  constant  base  flow  of  2  cfs  per  square  mile  was  chosen  to 
represent  average  conditions  in  the  drainage  area  and  was  inputted 
into  the  program  for  all  subareas. 

The  index  PMP  (probable  maximum  precipitation)  inputted  to 
the  HEC-1  DB  program  was  19  inches  for  a  24-hour  duration  all-season 
storm  over  a  200-square-mile  basin,  according  to  HMR  33  (Reference 
4).  Maximum  6-hour,  12-hour,  24-hour,  and  48-hour  precipitation 
for  the  actual  size  of  the  drainage  area  (same  for  10  square  miles 
or  less)  were  inputted  to  the  program  as  percentages  of  the  index 
PMP  in  accordance  with  HMR  33.  A  storm  reduction  coefficient  was 
then  applied  internally  by  the  program  in  order  to  transpose  or 
center  the  storm  over  the  actual  total  drainage  area.  Thus,  the 
corrected  48-hour  PMP  for  the  actual  total  drainage  area  became 
20.8  inches.  All  rainfall  was  distributed  using  the  Standard 
Project  Storm  arrangement  embedded  in  the  program. 
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Appendix  C-7  summarizes  the  subarea,  loss  rate,  and  unit 
hydrograph  data  inputted  to  the  program.  Only  two  subareas  were 
used.  Subarea  1  consists  of  all  the  drainage  area  tributary  to 
the  reservoir,  and  Subarea  2  consists  of  just  the  reservoir  surface. 
For  the  land  in  Subarea  1,  loss  rates  were  assumed  to  be  1.0  inch 
Initially  and  a  constant  0.1  inch  per  hour  thereafter.  A  Snyder 
basin  coefficient  was  assumed  for  average  conditions  and  a  Snyder 
peaking  coefficient  was  chosen  from  the  1976  Upper  Hudson  and  Mohawk 
River  Basins  Hydrologic  Flood  Routing  Models  (Reference  20).  A 
conservative  standard  lag  time  was  computed.  The  program  uses  the 
inputted  lag  time  and  Snyder  peaking  coefficient  to  solve  by  iteration 
for  approximate  Clark  coefficients  which  are  then  used  to  calculate 
the  runoff  hydrograph. 

For  the  reservoir  surface  making  up  Subarea  2,  loss  rates 
were  set  to  zero  so  that  rainfall  would  equal  rainfall  excess,  or 
runoff.  Assuming  no  delay  in  the  rainfall/runoff  response,  a  con¬ 
stant  unit  hydrograph  for  a  rainfall  duration  equal  to  the  HEC-1 
DB  calculation  interval  was  developed  per  Appendix  C-7  and  inputted 
to  the  program. 

The  floods  selected  for  analysis  were  the  PMF  (probable  maximum 
flood)  and  1/2  PMF.  Floods  as  ratios  of  the  PMF  (e.g.,  1/2  PMF) 
were  taken  as  ratios  of  runoff,  not  of  precipitation.  Peak  inflow 
for  the  PMF  is  about  24,000  cfs  or  1,000  cam  (cfs  per  square  mile). 
Peak  outflow  is  reduced  by  reservoir  routing  to  about  21,800  cfs 
(909  esm) .  For  1/2  PMF  the  peak  inflow  is  about  12,000  cfs  (500 
esm)  and  the  routed  peak  outflow  is  about  10,000  cfs  (417  esm) . 

5.3  RESERVOIR  CAPACITY 

Storage  capacity  data  for  the  reservoir  was  obtained  from 
storage  capacity  data  prepared  for  the  City  of  Utica  Board  of  Water 
Supply  by  Adrian  L.  Lashure,  Land  Surveyor  (see  Appendices  F3-78  to 
F3-80) .  A  hand  tabulation  of  the  reservoir  volumes  inputted  to  the 
program  is  on  Appendix  C-8. 

At  the  spillway  crest,  EL  1310,  the  reservoir  has  a  capacity 
of  3,584  acre-feet.  At  the  top  of  dam  the  reservoir  has  a  capacity 
of  5,848  acre-feet.  Surcharge  storage  between  the  spillway  crest 
and  top  of  dam  amounts  to  2,264  acre- feet,  or  about  1.8  inches 
of  runoff  from  the  total  23.99-square-mile  drainage  area.  There¬ 
fore,  the  reservoir  has  some  capacity  to  attenuate  peak  inflow. 

5.4  SPILLWAY  CAPACITY 

The  dam  has  a  99-foot-long  overflow  spillway  in  the  form  of  an 
Ambursen  section.  The  top  of  the  dam  is  about  6  feet  higher  than 
the  spillway  crest. 

The  discharge  capacity  for  the  spillway  was  computed  assuming 
critical  flow  over  an  ideal  broad-crested  weir.  Reduction  in  dis¬ 
charge  capacity  due  to  abutment  contractions  was  neglected.  The 
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appropriate  weir  parameters  were  inputted  to  the  HEOl  DB  program 
which  did  the  discharge  computations  during  the  flood  routing.  A 
tabulation  of  hand-computed  discharges  is  presented  on  Appendix  C-9. 
With  the  water  level  at  EL  1316  (i.e.,  water  level  at  top  of  dam) 
the  spillway  discharges  about  4,490  cfs. 

As  stated  earlier,  the  dam  has  four  valved  outlet  pipes  which 
are  normally  partially  open  (each  valve  opened  5  turns).  The 
outlet  pipe  capacity  for  the  normal  condition  is  estimated  to  be 
the  capacity  of  one  of  the  24-inch  outlet  pipes  fully  open.  The 
capacity  of  one  outlet  pipe  was  computed  by  the  program  using  an 
orifice  equation  for  free  discharge.  The  discharge  computations 
for  a  single  pipe  are  presented  on  Appendix  C-9.  The  capacity  of 
the  outlet  pipes  for  the  normal  condition  is  estimated  to  be  about 
90  cfs  when  the  water  level  is  at  the  top  of  dam. 

Total  discharge  computations  are  also  summarized  on  Appendix 
C-9.  Total  discharge  from  the  dam  is  the  sum  of  the  discharges 
from  the  spillway  and  the  equivalent  of  one  outlet  pipe  fully  open, 
plus  flow  over  the  dan  for  the  overtopping  condition.  The  top  of 
the  dam  was  modeled  as  a  broad-crested  weir  with  less  than  ideal 
characteristics.  With  the  water  level  at  the  top  of  dam,  EL  1316, 
total  discharge  capacity  is  due  to  the  spillway  plus  the  equivalent 
of  one  outlet  pipe  fully  open,  or  about  4,490  +  90  ■  4,580  cfs,  or 
aay  4,600  cfs. 

5.5  FLOODS  OF  RECORD 

As  noted  in  Section  2.3b,  the  highest  recorded  discharge  at 
the  dam  site  was  about  2.2  feet  over  the  spillway  crest  on  May  3, 
1914.  Using  the  spillway  capacity  data  developed  in  Section  5.4, 
the  corresponding  flood  discharge  is  estimated  to  have  been  about 
1,800  cfs  (42  css),  or  only  about  5Z  of  the  PMF  peak  outflow  pre¬ 
dicted. 

5.6  OVERTOPPING  POTENTIAL 

The  results  of  the  overtopping  analysis  using  the  HEC-1  DB 
program  are  summarized  in  Table  5.1.  The  overtopping  analysis 
computer  Input  and  output  for  the  PMF  and  1/2  PMF  are  included 
starting  on  Appendix  C-10. 

As  noted  from  Table  5.1,  the  PMF  overtops  the  dam  by  5.3  feet 
maximum  and  1/2  PMF  overtops  the  dam  by  2.2  feet  maximuo,  with 
durations  of  overtopping  of  6.3  hours  and  4.2  hours,  respectively. 
Peak  inflows  are  24,000  cfs  for  the  PMF  and  12,000  cfs  for  the  1/2 
PMF.  Peak  outflows  are  reduced  by  reservoir  routing  to  21,800  cfs 
for  the  PMF  and  10,000  cfs  for  the  1/2  PMF.  Time  to  maximum  stage 
776  or  the  time  from  the  start  of  the  48-hour  storm  to  peak  outflow,  is 

between  46  and  48  hours  for  both  flood  events.  The  peak  portion 
of  the  inflow  and  outflow  hydrographs  for  the  PMF  and  1/2  PMF  are 
shown  by  the  computer  plots  on  Appendices  on  C-16  and  C-17.  Total 
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TABU  S.l 


BLACK  CREEK  RESERVOIR  OAM 
OVERTOPPING  ANALYSIS 

CONDITIONS  Totol  Drolnoge  An  *  23.99  iquor*  mile* 

Start  Routing  at  Spillway  Craft  EL  1310 
Top  of  0am  EL  1316 

Totol  Project  OlfcKorge  Copoclty  at  Tap  of  0am  •  4,600  eft  * 
duo  to  spillway  and  ana  outlet  pipe  fully  open. 

Soma  values  rounded  from  computed  result* 


PMF 

1/2  PMF  <o) 

INFLOW 

48-hour  Rainfall  ( inches  ) 

20.8 

12.2 

48-hour  Roinfoll  Excess  <  inches  )  ^ 

17.2 

8.6  W) 

(cfs) 

24,000 

12,000 

Peak  Inflow 

(esm) 

1,000 

500 

OUTFLOW 

(cfs) 

21,800 

10,000 

Pooh  Outflow 

(esm) 

909 

417 

Time  to  Peak  Outflow  (hours) 

46.8 

47.5 

Maximum  Storage  (oc  re -feet) 

6,506 

6,861 

Max.  W.S.  Elevation  (feet-NGVD) 

1,321.3 

1,318.2 

Minimum  Freeboard  (feet) 

overtopped 

overtopped 

Maximum  Depth  over  Oam  (feet) 

5.3 

2.2 

Duration  of  Overtopping 

6.3 

4.2 

(a)  One-half  of  PMF  totol  runoff,  including  bote  flow.  For  PMF  base  flow  *  2  cfs  per  square 
mile  *  48  ch  ±  . 

(b)  Approximation  assuming  total  losses  are  the  soma  as  for  the  PMF . 

(e)  Rainfall  Excess  *  Rainfall  for  the  Reservoir  Surface.  For  the  rest  of  the  drainage  area,  losses 
ore  assumed tobe  1.0  inch  initially  and  0. 1  inch  per  hour  thereafter. 

(d)  Equal  to  one-holf  of  PMF  value. 


project  dlteharc*  capacity  at  the  top  of  do*  is  doe  to  the  apl)U«v 
and  the  equivalent  of  one  outlet  pipe  fully  open  and  is  about  4,600 
cfs,  or  about  211  of  the  IW  peak  outflow  and  about  461  of  the  1/2 
PMF  peak  outflow. 

5.7  EVALUATION 

Naxlsus  spillway  discharge  capacity  (with  one  outlet  pipe  fully 
open)  is  only  about  211  of  the  Wff  peak  outflow.  The  1/2  PNF  would 
overtop  the  earth  ee ban keen t  and  would  probably  cause  failure,  it 
is  Judged  that  failure  due  to  overtopping  would  significantly  increase 
the  hasard  to  loss  of  life  downs t reaa  froe  that  which  would  exist  Just 
prior  to  failure.  Therefore,  in  accordance  with  Corps  of  Engineers' 
screening  criteria  for  review  of  spillway  adequacy,  spillway  capacity 
is  considered  "seriously  Inadequate**  and  the  dan  is  assessed  as 
"unaa  f e ,  non- one rgenc  y  . 
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SECTION  6 


STRUCTlMAi  STABILITY 


6.1  EVALUATION  Of  STBUCTVIUL  STABILITY 
«.  Visual  flbtpmt  i«i«< 

The  (oltMDln^  visual  observations,  which  «ro  dl*cus«wd 
in  detail  in  Section  1,  are  Indicative  of  potential  long-term 
stability  problem.*  at  Black  Creek  fee*ervolr  ban: 

1)  There  Is  separation  of  the  spillway  training  wall* 
at  their  Joint*  with  the  counterfort*  and  the  *»• 
banknent  core  wall.  The  left  training  wall  aI«o 
bends  and  tilt*  toward  the  spillway  section. 

2)  Trees  growing  on  the  ere«t  of  the  right  embankment 
•action  and  on  the  up*tream  and  downstream  slope*  of 
both  the  left  and  right  embankment  section*. 

3)  A  soft,  wet  area  with  standing  water  on  the  lower 
pert  of  the  contact  between  the  down«tre*m  slope  of 
Che  embankment  end  the  right  abutment. 

A)  Lack  of  erosion  protection  on  the  cr**r  of  ts* 

embankment  section  and  on  the  dirt  road  which  cro*wes 
Che  left  abutment. 

5)  Erosion,  apparently  due  to  groundwater  discharge, 

of  the  left  hank  of  the  downstream  channel  close  to 
the  toe  of  the  dam. 

b.  Design  and  Construction  Data 

No  Information  is  aveileble  about  the  soils  in  the  embank* 
s*nt  sections  of  the  dam.  Available  drawings  do  show  the  concrete 
core  well  in  the  embankment  sections,  hut  do  not  indicate  how  deep 
the  core  well  extends  into  the  foundation.  Conflicting  statements 
appear  in  various  records  as  to  the  nature  of  the  foundation  soils 
under  the  embankment  sections  and  Ambursen  spillway  section,  tn 
one  document  the  foundation  soil  is  referred  to  as  gravel  and  in 
mother  It  is  referred  to  es  send  and  clay. 

A  drawing  representing  a  stability  analysis  for  a  proposed 
raising  of  the  Ambursen  spillway  section  was  found  (see  Appendix 
FJ*M) .  The  proposed  raising  was  never  carried  out  and  the  results 
on  the  stability  drawing  are  sketchy. 


c.  Oggrjulg^  tgfttfj* 

M»  eperst  record*  Mere  (mjak!  or  opwrat  tonal  pr<»Mc*»« 
reported  which  Mould  a«Wrrwi|jr  <•((»<(  (Kr  friability  of  (fee  dam, 

4.  f»»i  «Cewn  ml  loo  Oub^<!« 

Mo  p»i(>ee«»(rwr(iM  change*  *fv  klOMI  dtkti  MtNiH  #d> 
mirly  »((«<(  (ho  *t*Mluy  of  (ho  dan. 


a.  Soi»nic  _<tab U> Ijf 

TM*  4m  l*  in  $«!«*ir  Tofko  ?.  According  (a  (Hr  R^rafnnon* 
d»4  Guideline*  (Koferroco  )),  «  »rl*«k  %(oh|Hty  «iuiyki«  i*  okiJ  y 
retired  for  porduM  of  (ho  4m  wMch  t*  a  gravity  structure. 


6.2  STAMltm  AWAtTM* 


Thr  AftH»r»»n  »t>illwnr  *t fur  turn  I*  a  Hollow  gravity  MNrtlom, 
Con.«l*ting  of  Hit*  *n*l  about  9"*  fool  l««c  wl(S  « 

height  of  about  JO  foot  f fo*  cr*>*(  t*»  M(»»  « t  («un<HH(W. 

An  independent  structural  stability  «*•  jwrfnriwd  ««  a 

t^clnl  Auction  taken  through  one  of  the  Mtfr**?*.  The  *n« tion 
Include*  the  entire  width  of  the  buttress  with  alt  the  load*  r*(  «w> 
bey  (half  a  bay  on  each  *14*)  acting;  on  the  buttre**.  The  cr<”*a 
•action  geometry  la  baaed  on  the  Halted  de#  l#n/ con  struct  l  <-*« 
aealtabte  (aee  Append l a  C)  and  observation  during  the  v|*«wt  in- 
•paction.  The  following  loading  caaea  were  analysed: 


Case  I  -  Mo  mat  pool  at  spillway  cr*»*t,  no  tal  Water  by  obaer- 
eat  Ion,  full  headwater  uplift,  earth  load  on  upstreaw 
tide  2.S  feet  higher  than  bntto*  of  foundation,  and 
apron  realatance  on  downstream  aide. 


Caae  2  •  Mo  mat  pool  at  spillway  creat.  Ice  toad  of  $  kips  per 
linear  foot  for  Ice  1.0  foot  thick,  remaining  con¬ 
ditions  sane  as  Case  1. 

Caae  3  -  Half  IMF  pool  at  IX  1318.2  or  8.2  feet  above  spill¬ 
way  crest,  flood  tal Water  estimated  at  6  feet  deep 
or  22  feet  below  spillway  crest,  full  headwater  and 
tallwater  uplift,  remaining  conditions  sane  as  Case  1. 

Caae  A  *  fall  Wf  pool  at  £1.  1321.3  or  11.3  feet  above  spill¬ 
way  crest,  flood  tallwater  estiaated  at  9  feet  deep 
or  19  feet  below  spillway  crest,  remaining  conditions 
saae  as  Case  3. 


Caae  $  -  Komal  pool  at  spit  Way  crest,  seismic  loads  appli¬ 
cable  to  Seismic  Zone  2  (accelerations  of  O.OSg  horl- 
•ontally  upstream  and  0.025g  vertically  down),  re- 
aaining  conditions  same  as  Case  1. 
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Tha  re*all»  of  (Hr  •lability  aiulytU  «r«  ia  Table 

4.1,  Th*  »r«f  intr Mot  ««  0. 

Tor  «U  leading  e**rt  «A4l^tr4  Mfapi  Vittmie  4), 

satisfactory  overturning  *twbilitjr  i*  fn>«»Mer«?4  te  He  *  factor  of 
Mfeiy  of  t-4  wtlh  l*te  rc*»il«4«i  ittfxN^et*  (lie  middle  (bird 

of  lha  b4»a,  for  sliding  stability.  heeau«c  <»f  (he  hi^h 
Condition*  And  lha  (M^icrval  Ivc  A»»iqlft:pt  }  d"**»  e\*Ac  abort*  (.  fdHiOdaljon 
••lertal  pr«c>*ri  i«* .  a  oi»io«M>  sat i sfAetary  f«rt<*r  of  safety  of  J,d 
U  (»A«ldara«i  4^t>(wt>rUie  f*>r  oil  (h»  t<*A*iiA£  r«*e*  cufejtt 

r»(h«r  Chon  (Imp  m»(«MM(jr  1.0. 

For  wl»»U  leading  (Ca*p  1),  dinfuMin  fsfact <*ry  uverturnlag 
»Uh(llty  is  f»A*i«tpra«l  (<o  ha  «  fadof  of  safety  of  |  .6  «j(h  (He 
resultant  tbrowgH  (ha  h«»a,  For  seismic  stfdjag 

•(Ability,  a  oinioMKv  factor  of  safety  of  1.1  i*  considered  approp* 

rises. 

For  oil  leading  case*,  both  overturning  «a4  «IHIng  stability 
MMI  be  sat  iaf  actoty  In  order  for  «t«hi)i(f  of  the  »p<  (Jon  to  He 
•At l* factory . 

A*  ooted  freo  TaMp  A.t,  lha  teHif sen  *|«(lti»«y  section  |*  u«» 
•tAbte  for  Alt  leading  expeditions,  Including  (He  spr  lag-  *4iwet  ■ 

foil  condition  (Ca»a  I)  and  (ha  winter  U«  load  condition  (C««a  2). 
HUtAt  i»  a  critical  problem. 

Add It  tonal  analysis  Indicate*  (hot  If  (ha  wt*«(ra#m  «a4  dr»wn- 
•two*  cutoff  »(IK*  Are  *»«yw>4  to  atl«t  a nd  to  he  effective  Jo 
resist  log  at  idiot,  the  »1  Hlhr  fwt*»f  of  safety  for  Case  t,  normal 
Foot,  would  Increase  fro*  O.ll  to  over  4.0,  which  would  He  satis¬ 
factory  (see  r  alcut  At  too*  an  Append!*  t>»lbj.  Slnilar  l#)»rwa»fin 
lf»  at  Idiot  at  Ability  would  apply  to  All  the  other  (*«a*  a*  a  result 
of  the  cutoff  wetta.  Wowever,  unla»*  the  cutoff  walla  are  rain* 
forced,  overturning  *t Ability  would  wdmIa  uncHrneo)  a*  unset fs- 
f#ctory  or  unstable  as  shewn  depend  Joy  can  the  loading  case. 

For  Cases  3  And  4,  the  1/2  Wf  end  Wf  condition*.  It  should 
be  noted  that  the  full  weight  of  the  flowing  water  on  the  down- 
•treao  face  of  the  section  was  tahen  Into  account  a*  a  resisting 
force.  Considering  the  high  head  and  discharge  for  the  1/2  IW 
and  FMF  conditions.  It  is  probable  that  the  flowing  water  would 
axert  little  to  no  pressure  •  or  even  negative  pressure  *  on  the 
(ace  of  the  section.  Therefore,  actual  stability  of  the  spillway 
under  such  flood  conditions  eight  he  even  note  unsatisfactory 
than  presently  Indicated. 

Also  for  C«ses  3  and  A,  the  Inside  of  the  Aahursen  section 
was  assumed  to  he  flooded  to  the  saoe  level  as  the  flood  tailwater. 
The  weight  of  the  water  Inside  the  section  acts  as  an  additional 
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1  Aft  If  6  1 


ft  l  AC  A  CtffK  ifSflVOlt  OAM 
SfAftHIlY  ANAjVSlS  Of  AMftUttfN  SftllWAV  SfCIlQN 


•e*  mm  *m  mm  mm 

OVfftlUtNINC - - 

CAM 

f  ACIOC  Of 

SAfflY  fa) 

lOCAHON  Of 
if  SUH  AN!  to 

SllOlNG  fAOOf 

Of  SAfflY  (cl 

1*  Normal  feel 

1.03 

vn*o»l*  factory 

0.15b 

0.1 1  wnitoftle 

3-  Normal  fool 
pfa  Ice  lead 

0.98 

unstable 

-0.19ft 

0 . 10  unddble 

1-  Hell  fM*  fpol 

Ml 

unsatisfactory 

O.ldb 

0.36  unstable 

4-  fell  fMf  fool 

M3 

unsatisfactory 

0.18b 

0.43  unstable 

S-  Normol  fool  pfa* 

Setonk  load 

0.90 

utotoftfa 

-0.97b 

0.06  unstable 

fa)  facto*  of  tofaty  H  toffa  of  residing  moment*  to  driving  moment* 

toft  to  often*  »fa  too. 

$»)  0  faience  fao  too  to  point  where  mwhort  pwwi  through  bo* e,  oywwd  in 
toons  of  base  dimension  V.  Middle  third  of  bate  i*  0.13b  to  0.67b. 


I 

I 


fa)  Sliding  facto*  of  tofaty  fa  ratio  of  mining  farce*  to  Airing  farce*  token 
efanf  farinmel  fa* faro  plane. 


resisting  force.  Due  to  the  high  spillway  flows  during  the  1/2 
PMF  and  PMF,  flooding  of  the*  inside  of  the  Amhursen  section  may 
not  occur  quite  as  high  as  the  tallwater  level  outside  the  section. 
Therefore,  for  this  second  reason.  Actual  stability  of  the  spillway 
section  under  such  flood  conditions  may  be  even  more  unsatisfactory 
than  presently  Indicated. 

In  view  of  the  apparent  instability  of  the  Amhursen  spillway, 
it  is  recommended  that  a  detailed  structural  st  ’illity  investigation 
of  the  spillway  bo  conducted  to  better  assess  its  stability  under 
all  loading  conditions.  This  should  include  appropriate  field  and 
laboratory  work  to  determine  actual  foundation  material  properties 
and  structural  details,  including  accurate  cross  sections  of  the 
aplllway.  The  investigation  should  determine  what  modifications 
to  the  spillway,  if  any,  are  necessary  to  achieve  satisfactory 
stability. 


I 


i 


io: 


ASSESSMOT  A?tt»  (UiCtMNPChAl  I  OKS 
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SCCTIOK  7 


7.1  ASsessHtryr 

a.  Safct  y 

Visual  Inspection  of  Itark  frrck  Imcrva)  r  fkwa  fev*?«W 
th«  following  tlcUcbttdr*  which  *((rc(  the  «»(ety  of  the  d*r, 

1)  Separation  of  the  »pUlw*y  tr#i«i«£  wall*  at  their 
joint*  with  the  counter  fort*  <m4  the  core  well. 

The  left  training  welt  «t*a  Mwl»  *n<i  tilt*  (<w«t4 
Che  spillway  aectlon. 

2)  General  deter lor at  ion  of  the  spillway  concrete, 
with  cracking  end  e*po»ed  reinforcement . 

3)  Tree*  growing  on  the  cre*t  of  the  right 

nee  tlon  and  on  the  upstream  and  downstream  slopes 
of  both  the  left  and  right  embankment  section*. 

A)  Erosion  of  the  left  hank  of  the  downstream  channel 
close  to  the  toe  of  the  dan. 

5)  A  soft,  wet  area  with  standing  water  on  the  lower 
part  of  the  contact  between  the  downstream  slope  of 
the  enbanknent  and  the  right  abutment . 

6)  Lack  of  erosion  protection  on  the  crest  of  the  on* 
bankment  section  between  the  Ambursen  section  and 
Che  left  abutment  and  on  Che  dire  road  which  crosses 
Che  lefc  abutment. 

7)  Outlet  pipe  gates  which  are  difficult  to  operate. 

8)  Deterioration  of  the  concrete  apron  at  the  down* 
streaa  toe  of  the  spillway. 

Hydrologic  and  hydraulic  analysis  indicates  that  aariaua 
spillway  dischaige  capacity  is  only  about  211  of  the  W  peak  outflow. 
The  1/2  WF  would  overtop  the  earth  embankment  and  would  probably 
cause  failure.  It  is  judged  that  failure  due  to  overtopping  would 
significantly  increase  the  hasard  to  loss  of  life  downstream  f row 
that  which  would  exist  Just  prior  to  failure.  Therefore,  in  accor* 
dance  with  Corps  of  Engineers'  screening  criteria  for  review  of 
spillway  adequacy*  spillway  capacity  is  considered  "seriously  in* 
inadequate"  and  the  da*  is  assessed  as  "unsafe*  non* erne rgencyT 

Structural  stability  analysis  of  the  Aisbursen  spillway 
section  indicates  that  it  is  unstsble  for  sll  loading  conditions* 
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including  tKf  normal  iprlng* tunu r- fall  condition  and  the  winter 
ice  load  condition. 

b.  Adequacy  of  Information 

Available  Information,  together  with  that  gathered  during 
the  visual  Inspection,  while  considered  adequate  for  this  Phase  I 
Inspection,  Is  deficient  In  the  following  respects: 

1)  A  dense  cover  of  trees  and  brush  on  the  downstrean 

slopes  of  both  the  right  and  left  embankment  sections 
makes  It  Impossible  to  inspect  these  sections  ade¬ 
quately. 

7)  the  flow  of  water  from  the  outlet  pipes  makes  It 
difficult  to  inspect  the  Inside  of  the  Aabursen 
spillway  section  adequately. 

1)  There  Is  no  data  available  on  the  actual  material 

properties  of  the  soil  foundation  under  the  Amhursen 
spillway  section  or  on  structural  details  of  the 
foundation.  The  tack  of  such  data  critically  affects 
the  structural  stability  analysis  of  the  spillway. 

A)  Inconsistencies  In  the  engineering  data  available, 

based  on  field  observation  and  checking,  are  Itemised 
In  Section  2.4c. 

c.  Weed  for  Additional  Investigations 

The  following  detailed  engineering  Investigations  should 
be  performed  by  a  registered  professional  engineer  qualified  by 
training  and  experience  in  the  design  of  dams: 

1)  Perform  a  detailed  hydrologic  and  hydraulic  analysis 
to  better  assess  spillway  adequacy.  This  should  In¬ 
clude  an  Investigation  of  the  site  specific  character¬ 
istics  of  the  watershed. 

2)  Perform  a  detailed  structural  stability  analysis  of 
the  Amhursen  spillway  section  to  better  assess  its 
stability  under  alt  load  conditions.  This  should 
include  appropriate  field  and  laboratory  work  to 
determine  actual  foundation  materiel  properties 
and  structural  details.  Including  accurate  cross 
sections  of  the  Ambursen  spillway  section. 

3)  Investigate  the  separation  of  the  spillway  training 
walls  at  their  joints  with  the  counterforts  and  the 
core  wall,  as  well  as  the  tilting  of  the  left  train¬ 
ing  wall. 

A)  Investigate  the  erosion  on  the  left  bank  of  the 
downstream  channel  near  the  toe  of  the  dam. 


7-2 


5)  Investigate  the  soft,  vet  area  on  the  contact 
between  the  downstream  slope  of  the  embankment 
and  the  right  abutment. 

6)  Investigate  the  inside  of  the  Ambursen  spillway 
section  when  the  outlet  pipes  are  closed. 

d.  Urgency 

As  recommended  below  in  Section  7.2a,  a  program  to  visually 
Inspect  the  dam  at  least  once  a  month  should  be  instituted  immediately. 
As  recommended  below  in  Section  7.2b,  development  of  a  surveillance 
program  and  an  emergency  action  plan  should  be  completed  within  3 
months  after  receipt  of  this  Phase  I  Inspection  Report  by  the  Owner. 
Vhlie  the  action  plan  is  being  developed,  and  within  3  months  after 
receipt  of  this  report  by  the  Owner,  the  Investigations  recommended 
above  in  Section  7.1c  should  be  started . 

Any  remedial  work  deemed  necessary  as  a  result  of  these 
Investigations  should  be  completed  within  18  months  after  receipt 
of  this  report  by  the  Owner. 

Measures  recommended  below  in  Section  7.2c  should  be 
completed  within  12  months  after  receipt  of  this  report  by  the 
Owner. 

7.2  RECOMMENDED  MEASURES 


The  following  work  should  be  performed  by  the  Owner.  Where 
engineering  assistance  is  Indicated,  the  Owner  should  engage  a 
registered  engineer  qualified  by  training  and  experience  in  the 
design  of  dams.  Assistance  by  such  an  engineer  may  also  be  useful 
for  some  of  the  other  work. 

a.  Complete  Immediately 

Institute  a  program  to  visually  Inspect  -  not  just  casually 
look  at  -  the  dam  and  its  appurtenances  at  least  once  a  month. 

b.  Complete  Within  3  Months 

Develop  a  surveillance  program  for  use  during  and  immed¬ 
iately  after  heavy  rainfall  or  snowmelt,  and  also  an  emergency  action 
plan  outlining  action  to  be  taken  to  minimize  the  downstream  effects 
of  an  emergency,  together  with  an  effective  warning  system. 

c.  Complete  Within  12  Months 

1)  Contingent  on  the  results  of  the  detailed  hydrologic 
and  hydraulic  analysis,  the  detailed  structural  sta¬ 
bility  analysis,  and  other  Investigations  recommended 
in  7.1c,  repair  the  deteriorated  concrete  of  the 
Ambursen  spillway  section. 
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2)  Remove  trees  and  brush  and  their  root  systems  from 
the  embankment  and  from  a  zone  50  feet  wide  next 
to  the  downstream  toe  in  accordance  with  specifi¬ 
cations  and  field  observation  of  the  work  by  an 
engineer.  Backfilling  the  zones  where  stumps  and 
roots  have  been  removed  should  be  done  with  proper 
material  and  procedures.  Continue  to  keep  these 
same  areas  clear  by  cutting,  mowing,  and  cleanup 
at  least  annually. 

3)  Provide  erosion  protection  for  the  embankment  in 
accordance  with  design  and  field  observation  of  the 
work  by  an  engineer. 

4)  Adjust  the  outlet  pipe  valves  so  that  they  operate 
more  easily  and  perform  regular  maintenance. 

5)  Repair  the  deteriorated  concrete  apron  downstream 
of  the  spillway. 

6)  Develop  and  implement  effective  routine  operation 
and  maintenance  procedures  for  the  dam  and  its 
appurtenances. 

7)  Institute  a  program  of  comprehensive  technical 
inspection  of  the  dam  and  its  appurtenances  by  an 
engineer  on  a  periodic  basis  of  at  least  once  every 
two  years. 

d.  Complete  Within  18  Months 

The  following  remedial  work  should  be  completed  by  the 
Owner.  A  qualified,  registered  professional  engineer  should  design 
and  observe  the  construction  of  the  remedial  work. 

1)  Appropriate  modifications  as  a  result  of  the  detailed 
hydrologic  and  hydraulic  analysis. 

2)  Appropriate  modifications  as  a  result  of  the  detailed 
structural  stability  investigation  of  the  Ambursen 
spillway  section. 

3)  Appropriate  modifications  as  a  result  of  investigating 
the  separation  of  the  spillway  training  walls  at  their 
joints  with  the  counterforts  and  the  core  wall,  as 
well  as  the  tilting  of  the  left  training  wall. 

4)  Appropriate  modifications  as  a  result  of  investigating 
the  erosion  on  the  left  bank  of  the  downstream  channel 
near  the  toe  of  the  dam. 
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5)  Appropriate  modifications  as  a  result  of  investigating 
the  soft,  wet  area  on  the  contact  between  the  down¬ 
stream  slope  of  the  embankment  and  the  right  abutment. 

6)  Appropriate  modifications  as  a  result  of  investigating 
the  inside  of  the  Ambursen  spillway  section  when  the 
outlet  pipes  are  closed. 
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BLACK  CREEK  RESERVOIR 


A-3A  Upstream  slope  of  embankment  be* wNA  spillway  and  left 

abutment .  Not*  boulder  riprap  and  brush  on  slope  *  6/3/81 


A-3B  Training  wall  at  right  downstream  end  of  spillway  *  6/3/81 


A  *4A  UowntfiMm  slope  <>•  P**  r*K>ol  to  fight  «>t  (pillwajr  *  6/3  Bl 


Severe  book  ermion  with  tcarp  about  3  fee*  high  in  what  oppeo't 
to  be  the  left  bonh  o(  the  valley  at  the  toe  of  the  embo'i'nent 
close  to  the  training  wo  1 1  ot  left  e»»d  of  the  spillway  -  6/3/81 


A  -5A  V»J  Ifft  Ifttiniflg  •nil  ol  H>iU«K>y  ,  M<J»*  C«OCk  kw*  >0(1 

of  w«tH  IO  tpillway  CMrt*  •  6  3/81 


A -58  Crn>  and  r!g*>»  >n>i"i,'9  wall  of  tpilhroy  *  6/3/81 


■ft* 


A-10A  Valves  on  outlet  pipe  In  boy  no.  6  -  6/3/81 


A-108  Downstream  channel  from  left  training  wall.  Note  concrete 
apron  in  foreground  at  toe  of  spillway  -  6/3/81 
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APPENDIX  B 


VISUAL  INSPECTION  CHECKLIST 


B 


PH ASK  I 

VISUAL  INSPECTION  CHECKLIST 

BASIC  DATA 

a.  General 

Name  of  Dam__  Black  C/'ee.K  Reservoir  Daw _ 

Fed.  I.D.ff  NyooiRL _ DEC  Dam  No. _ _ 

River  Basin  Mohav/K _ 

Location:  Town  HoF-V^'/W _ County  Hf.PX.! iVSK R 

Stream  Name  fc>\  ACK  CRE. E.K _ 

«...  r  ~  r ,  ^  r  /c>uA.c.f.  cReex  em'ers  actN 

Tributary  of  VVr^T  L-f-v  Lp.-^.K  V  hisjc^F-Y  ^Ccr..tVotg.  J 

Latitude  (N)  15. V _ Longitude  (W)  y^-0  55.7 

Type  of  Dam  F-NFTR  W  AK  (coHcrrEXf,  spiuv^v  s&CTiOM 

Hazard  Classification  H  | GH _ 

Date(s)  of  Inspection  3,  A?/?/ _ 

Weather  Conditions  OvEftCAST  4-  w /  RM.m  tc^aaq  siooM 

Reservoir  Level  at  Time  of  Inspection  ELL  1 2>\0  crk>T 

b.  Inspection  Personnel  (*Recorder)THoAV<a  SA^  V^XV  a  -  CT/vy; 

£.ovajiM  Vc>pg.Lfty.  Jp,  -  CTN\  jfcoMM-p  C.HxRSCKFF’-D  -  C-^r.I 

c.  Persons  Contacted  (Including  Title,  Address  ft  Phone  No.) 

✓ 

Ro3S6^i  ’S.  La^igQ  f?f..  Fj^s'.r.rK _ 

Ivty  or  i/TtiA.  go^tr>  wktpr  supply _ 

fUOQF  1  \  Kg-viN^  PLAlk  M'TVC^  ^\.Y.  13501. 

•  CbVS^  SAlfa _ 

d.  History 

Date  Constructed  \9  0£>  Date(s)  Reconstructed _ 

Des igne r  Hy^fAuuc.  CPKiSTmCTiPSl  C O' 

Constructed  By  Ay^jtSCN  Hy^AUUC  IQNSTCvjCTtQH  C-C>- _ 

Owner  C\Ty  of  UTIca.  Uoa&S>  OF  W/tTfcA  *t>uPfLy  r  ffo.  fcPY. 

<s TTn/;  R.'i  UA«.*a»  I'ftwitifnk  lift  l"l 

l  KC^nCdY  f*lAAK  ,  Ufl  IA.  Ny  \&SOT-  T-r.rw.t i <-r.  k .  mvsht r ( A  >. 1  yM.  <J>/S)7?fl-Mc>i 

B-l 

i  iif-!  >in  ■ 


Name 


of  Dam  Slack  (V(?^k  £hw\  Date  ^ju  we  3,  WS!  2 


2.  EMBANKMENT 


Characteristics 


GEI  i)  Embankment  Material  Un/fudUlt 


GEI  2)  Cutoff  Type  Unkrt  cun 


GEI  3)  Impervious  Core  /  (o  -  \AcJ/\  iptde.  £VfC  u>q(( 

at  doubrtsfsecit^  edtie,  o{  crest  of  e  who  *k went  section . 

GEI  4)  Internal  Drainage  System  (Jnkt/so  our) _ 


GEI  5)  Miscellaneous  A/o  COMvnevifs _ 

r 

GEI  b.  Crest 

GEI  1)  Vertical  Alignment  Gnod _ 

GEI  2)  Horizontal  Alignment  Good _ 

GEI  3)  Lateral  Movement  A/o  Cvidfrtce  of  fafertlf _ 

movewertl  observed. _ 

GEI  4)  Surface  Cracks  Ajo'AC  pb  CtrVed _ 

GEI  5)  Miscellaneous  A/p  COmMCt-dj _ 

GEI  c.  Upstream  Slope 

GEI  1)  Slope  (Estimate  H:V)  2,5  H  '  /  V _ 

GEI  2)  Undesirable  Growth  or  Debris,  Animal  Burrows  Ajggi 

OMd  bra. sA  jkmurnj  ov\  unit  rerun  s/t&L _ 

GEI  3)  Sloughing,  Subsidence  or  Depressions  A/p  evidCioco 

of  g/oughnj^  subsidence  or  depressions 

o  b  Served 


2 7 bO  Name  o f  Dam  Bfactt  CrOcU  fio'ervaC  PlM  Date  Ju/'.Q  3,1981  3 

GEI  4)  Slope  Protect  ion  ft /Pm  ft  /J?  io  IS  tnc[)£$  m  Srj  t , 


GEI  5)  Surface  Cracks  or  Movement  at  Too  Afo/\C  observed 
GEI  d.  Downstream  Slope 

GEI  1)  Slope  (Estimate  -  11:  V)  2ti  l  tV _ 

GEI  2)  Undesirable  Growth  or  Debris,  Animal  Burrows  /PC6S 

and  brash  artvu/no  on  doion  shie 

- y - - 1- -  - - 

GEI  3)  Sloughing,  Subsidence  or  Depressions  f/o  e I //  dp t/\c€  of 

slouafi/ho  subsidence  or  depressions  observed 


GEI  4)  Surface  Cracks  or  Movement  at  Toe  if  CM  6  ph^CKVcd 


gei  5)  seepage  A bne  observer! 


GEI  6)  External  Drainage  System  (Ditches,  Trenches,  Blanket) 

A/ we  observed _ 

GEI  7)  Condition  Around  Outlet  Structure  /\fpf  Q.flh(j mbfe _ 


GEI  8)  Seepage  Beyond  Toe  Ah/S  obpen/Pt 


GEI  e.  Abutments  -  Embankment  Contact 

Dirt  road  crocs?  s  a  huh 


oennendirpfaA 


4!>bG 


Nome  o £  Dum  E>(&ck  Cfeck  Reservoir  Cbs.\ Dnt c *J{!2cJ&J$8j  A 


GEI  1)  Erosion  at  Contact  /Voi'iC  obferyerf _ 

CEL  2)  Seepage  Along  Contact  More  observed  at  left  abutment. 
One  soft,  pjft  area  cvtfU  some  rust- s/jjn&L 
standing  water  <*1  fowar  part  of  contact 
U)iH\  right  abutment. _ 

3 .  DRAINAGE  SYSTEM 

GEI  a.  Description  of  System  A/otfP  obce/ueoj _ 


GEI  b. 

GEI  c. 


Condition  of  System  A/ot  finpliCabld 


Discharge  from  Drainage  System  /Jpf  ggg)/iCCt fafp. 


A.  INSTRUMENTATION  (Moiuimentat ion/Surveys ,  Observation  Wells, 
GEI  Weirs',  Piezometers,  Etc.)  _ _ _ 

_ JVWig  observed _ 


5.  RESERVOIR 

gei  a.  slopes  Low,  flat.  tr?e~  Covered  slopes .  A/o  s/ojpe. 

_ 

GEI  b.  Sedimentation  fl/o  €  1/fdmC tff  S/grilff  Qan~t~ _ 

sed i/yi er tgi ion  observed _ 

GEI  c.  Unusual  Conditions  Which  Affect  Dam  A/oUC.  dfaServod 


1285  Numu  of  Darn  tffack  C M€(‘ ryp, r  Dih'h  Da l e  June  3{  !2%!  s 


6.  AKKA  DOWUSTKKAM  OK  DAM 


GE1  b. 


Downstream  Unpaid  (No.  of  Homes,  Highways ,  etc.)  unV'~ 

loo'  *  O/S.  ,  t'/c  »•'«-«.$  o/i  STtf  /V*v.  Fluids  T/rtc/Uon  fr.\t‘\CCT  OK  i,/Ar 
O-JkKPf  Owf-.LlfOV.  A  1 .  .  L-O,  -V;'^  «■--  V*  5  . _ 

Erfotion ,  Jp/tf/CiA  7 hj  due  70 


.0  a? _ _ 

Seepage ,  Growth  Or>  J (•>?*■  hary  nt  (J own'd/ ram 

channel  c fa  sc  tt>f  7oc  of  dr)  t  ankwcul  near  irpiru'na  wail 
at  Irfl  eua  01  r/)iHn»a «/  _ J 


GEI  c. 


^—7 

Evidence  o£  Movement  Beyond  Toe  of  Dorn  t  A/cyd  ch 


d. 


Condition  of  Downstream  Channel  a*,  w  r>r  a:-.  Ay 

(tCjW-t  t>/V/W  A.VO  WAtOWiKi  l>‘i.  CrWiv'tii_  C.  < .  «■’  O'  O*.. uf'£iN//v(J 

4-  Agci’T  7  o'- so' t  p's  or  n  > ,  .  ‘-Wv  i.»f.  6  I'.wtr.  S 


7.  SFILLWAY(S)  (Including  Discharge  Channel) 


General  chjt/i  /<  \.*fy£.r*rW  d<-ovc  ~r 

c’v&rujK'j  <<fcr<Ofj  oj/  c •jtjc/t.rfi  t/<  ,~a- piacI.k  f  v  %  e  ",) 

Pfc  fAtfc  .  Log  S'.v.cg.  f-;  s^iuy  r.tEsr  P.:.' a//V.<. 

A.l(rH f  f.quwM  F.o-yf.ffror  /  r~  .^1.  Co^XTt 

/  ‘ 

-ceaj^Vo  WAILS  V  n-:vA-  ^r.yr  to  gg^rrg 

jF-^LZifir-l  ..ydlL  .'rslSt? _ 


b.  Conditon  of  Service  Spillway 


1  Vt.OlS.)-  ry.rC.Bf 


or  C0N»O-Cf£  w/  C*/°0.SO  AGfr/ttfrAte.  LO./.OoA’Ai.  U^c..»  /.V  W/j  P\c£ 
-£2JU±2MGLLLZ. J’.-Z-ZiT-.'-iPlZ  oow->  w/aT-~A  Jt*r  ■'  i  -  'S  Pa*- 

UtKT  fKWM|W&  V/AUL.  -  TluTi  iis»ro  JrtiLWA/.  X  ~0*v.7  * '-otCS  o/<  Canf  sjkUl.  VC'-W'iCo 

p*  r.  v'.-.’.  v-  v:**.  •  ■•  ."-  -'••  •  •-  -  v  a  rtf 


<jy  ,  r o a  cv*-.  «''uu  5tr«vv<;p  r.<Av,i»t  w*.ki.  c.?  *,  "  *r  ,-*p, 

-c1h.:.c  . ’."'-i  -f  r  -  -<  ,  -  ^ohjiv',  ■•.'•■>  *;*< a  r/os 


uwcAt  rc  •*■  e.«  fwtp  <<cO/V<.  : 

£_k- 


*»tn  ♦  .f -t'MCvi.r3  ,»*A“  a /or  A'-  OAC 

AC.7»4  .  £  •••,~  ■ 


Tot  t-.kfc.l_  ,o  ’.('..iVAr  CA.fciT.  l-MSr.  A<I,\^r:~sf^sr.9  iMilWA7 

CLFST /^nuL  C a.tif'A-.g.  Ay  ■••'<  v- .-V.'L  -i  v^val'  /m'. 


CP’  WALL  .  C-VL Cj '  y.AU.  fc^w.  C<  \c*.  rtr  w*  'i 

■tondieipwefr  Awtiliwry  Spillway 


v^>  vrru'.t  i  v  r/.  '  v.r'.fiuw  ,/< as 


tA£**  £.Ci°*4*£&  w/  Nfw»  cmv.vtft  That  w<v^  a oc*<"p  r*»  o~  ki/.u-l 

£tHlt££.  lLLL  L.MK.  iiAS  /-Ta  >  ettU^L^AcAar10 

S^AM<«<i  ALtob  ixfrf  LvAKfc_.w/V_.  c»vw  .■;/»«><  f  PijS-VO  l‘A»  • 

jSliaHI  ffcAin'Mi  g/rt»g>  cv.v ,-/..•■  ••  r  v>? 


or  oifc  wMc-fc  1  f  at  w  Kfi'A ,  '*  nr  Li*  v  u'  »y.  cvve.  uaw;  a.  lo«i!wau. 

_-tCAw,>£_WAkW  -  e-  rAJLf-  At-L  Cc,,1' .-  V rv  rr.  *»r  /  v 1  jigp 
At  1'-*^  f'AAX*  .-f  f  w  .  Wj.  Ac?-.'  C«»«,*tAf  :/.f  «<*»'.«  »rT  rx»M. 


wjah  4  t.^Nii"..>  0%  y*»v  T.'-*  rup.  r.'v A  //- s\<.  -v  t,a<sh  c  ov/.y  ' rj*_r 

vWall  it*rc.tr*Ai.  oxfoico*  >/-’Ati/A/G  4  rx«?><cwv  auohc  t>±  c.*»  or  waal  Ar 

*otr<At  w-tf/IflA'  o  A££*of  CohcaC**  *r  ***  6I*&-  6*r,tr  t,mr  Unu.  ru s 
fAUte  iXM*  1*  Cr  MA»HiWd  t*  AcXlWb  t-  CUCAolIATilN  .  itAUf  O  MfA  AT  W/f+JU.  /lAcLWAT 
tUit  CoAfACT i  Q«_*>wrTi  wvCo  CW4  MC.aT  PAt^L; 
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VII 


n*»  l*. 


/sc, 


C.  T.  &C.A.LJB;  ASSOCIATES,  F».  c. 


kO.  $(Hf Nf (IA0 V,  H  i  HIM 

ttWH 


lW>UT  ,C(4 

Mil  HO - - Of - - - 


CMCMAUOI* - 

CMCUDIf - 

Kill - 


0«K  _>>>«?.. 

Of  If - - 


W--'- 


-4  i 


7.  V?.  Coisitstfiort  OF  S£tvic£  %pitx.\>j(K y  (jjoktt) 

?Wst4K»HC9“  t)KJF<.C.  WOOD  PLAGUING  U  wCM'mEA.LO  ,^or  PuAUKS 

W**®")  Mon G  w/  T*£/£  S viewers  Ate  MWND. 

t>/5  op  6otr«^s£^>  -  coMctfr^  //pakcs  At  ( rrcroA.>\£o  WH), 

.  .  Co^JCjPtte.  AT  tHOOF  3  &AYS  N£xT  To  MGrtT  TCa/njNG  WALL 

ta  EAooco**  C>E.*:fgt.,oAAr£T>  AWOM&  m  t>/S  £c»<WC. 

lHS\OC  AP'£*JA'<n  SCCTioM  ^UNtsC-A-NCATP  SPlU.WAjr')  IN  C>AyS-. 
|Ot>xyS  -  WILL  fl^F£A  Tb  «*V7i  A*  (  To  lo  tAo^v  Lefr  To 
FAfcHT  t  LOu  r.'  N  G>  b/5 . 

*  I  «*•  C.  *  Wo  ALti'if. 

*  Sat.  •>  *  to  -  o/s  Slot  wnoga  sprun^/v/  Orroc,  no  accjlsc 

#  &*Y*  ^tot  “6oflo/Vs  OF  ifATS^  CaPCcfALL/  t/s  <f/vt>5  J  0(iSt,(/AP£> 

€./  ptjuw  p*oa\  oNTuir  pirf.s 

•  6A/i  7***  “  VliibL-£_  -amIw^aT  IVAfifC  0&x.^a>  ujs  £a/£>S 


GENM.  <C\L»7|OfJ  OF  OB5CAVASl£  PuLTlOlJZ  OF  ALL  £AyX 
\&MJL  tovCtCTE  APPS/sa^  75  6£  fN  Golp  CowOiT»or4 .  stof*/L 
we**,  of  lonuatc  z*jA.r+cr.z  ro  ev<r  '~C\rti<zt//'6.  vr+LA&r/rcL 
of  C.AULWK  caa&ok)  aoe  4*  rrru>s£t£Nc£.  AT  Ujr+szeTioNS  or 
CoHCR£T&  V#AFaC£S  «*  CONSTRUCT/ ON  JcxrsrS,  A LSO  ,<?iVv«3/wv 

/PaTchcs  oh  u>niact£.  /Vo  leakage  c*as  ©i53£cv£fc 

AA^-AS  "THAT  K<t&  IT  /$  SU2f*U.TCO  TffAT  CaT&C'X 

ACT  6*oTTo/A  NF  (5<Vi  C?VKc/AU.y  CtfLCT  Pll<  OAA>)  AW  -5Aow 
vunS  of  dv*aG6  ovfL'fo  lee  pcf/oN  WP  wactCA  /in  dAr J  o&*££f 
fcow/sf  Coo/CAFTE  50</'AC£c. 


t; ;  i 


t 

C*  v 


/*>  c *e./N£>yv- ,  tffe  tNS/oc  or  rre  Ar&*js&f  stc/v<w  ovto 

/VeTT  d£  77/ C* ov CaffCS  i.vSP£eT£P  cn/ff  7b  feme  L/£,f{r<HZ,f  lacat  or 
/cct5S,*+  fi. OL/lAG  IwAT^A  F4oM  C\>TL£T  PH*KS  HfUC/i  Oi%Lll<£S 

•  •  i  :  ;  •  ;  ; 

i  !  i  I 
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!'l  1 

i_Ll 


I  I 
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Name  of  Dam  £/jA f  (/tvA  (situ _ Dale  Juyte  3,  1%/ 

d.  Condition  oC  Discharge  Channel  •*•«“>'  _o«  t.  A ■**■•,  f/>»A>  fr. 

6toeTCP  t*»/s  cv  Pf,fi  o»,  of  y.iiu-j  v >4  t  .  ,-  ,y 

Wo*»  rx,‘P.  To  o-  mo  »\  ? 7  *..v. 

{ -  Afrov?  V/  U/it>r  «  <  f.r»<  »>i  *,•  ,<:  C  i»f  >'■  '*f  :  •* -’  V <> 

t,Toiv4  To  ig".  A>.':A.  t  a?rt*r  »**  i  r>.  ■*  >  v,^  rr>>>  ‘fir  , 

TH/i  A.',  a  (4  sK\ttd>  w,  -tt'c*<L  r.^li.%  ' 

8.  KKSKKVOiK  HKMN/OUTU:r 


A. 

b. 

c. 

d. 
o. 


Type:  Pipe  Conduit  _  Other _ 

Material:  Concrete  _______  Metal  >/  Other  _____ 

Size:  ?*<.  Length  (j/jt _ 

Invert  elevation*:  entrance  liy.'.  Exit  ..V3 

Physical  Condition  (Describe) 

Unobservable  v/ 

1)  Material  c  v  r  .Oqa»  •  g;  y~  >  »  „t  *»  ,  v 

A”  m  er  ur  “k  b,  j»v,‘  »  *»►  ^  -  ..... u ^  “ 

2)  Joint*  Alignment  __________ 

3)  Structural  Integrity  _ _ 


2^ 


ace  h«4 

<CMcrA 
AfreNwxc 


4)  Hydraulic  Capability  <  .  A>r>”.v>r>'irL^  mr/ 

focu  <>»<.»  ?*>r  sPrtir/G 

£.  Mean*  ot  Control:  Cote  Volvo  /  Uncontrolled _ 

Operation:  Operable  Inoperable  _  Other  _ _ 

l  VAi  v/z  a  In  •!<  »■  ‘c<.  k'  4V» 

Present  Condition  (Describe)  oam^t  sn  r.  -/r  ■>  gy-s 

VawCS  A/£  "T*  o*.a*i  •  *»  V  «■*/«  w 

I E  VC .  *.fA  V  V  "■.-VW 

g.  Other  Outlets  (water  Mains,  diversion  pipes)  __________ 


0‘)20  Ihtmu  ul  Dili*  Platk  (rselr  fo'ervpr  Uato  June  3S  M&j  7 

9.  Sl’KUC'l'UliAL 


a.  Concrete  Surf  aeon  ■>  '-'us  r*jr  ,/ • 

Ca*t.'  :  ■  '»•  '  *  >*.  *.**  ' I*  '  '  •**■*•*'• ~  , 

Myft.y/-  '/  ..r.  t  '  f  ,’U.j  .  .v  U-Lt/‘~  A  T><»  .>a; u  . 


« |>  ' ,v  ,  tt  *■ 


("f  (.V  f 


'5 


b.  Structural  Cracking 


•'  V.v  •>".  *. 


.-  -  v 


*/ 


rmf 


T>*Aj  ■■\IL  ♦*  i  ^\-LL  f  *••»>»»  ■>,»/<*,  ’  -  •—  fV.*>  *-•*£.  y 

-V>  -  ~  -.«s.ah>  «.  r.-;»  -v  .***•  wrr 

Ho  vc  went  -  Horizontal  k  Vortlcnl  A  l  Igtnwot  (Sett  I  ewe  nt ) 


Tv*z. 


•*  iVA ••*  •/  -.  ••  ».  .  t>S  x~-.r  ,  vV</>--.r: 


Cfc  cjt..v  i'^-v  a*  v  ,t«*  .  w  i..  ,  , 

CCI  d.  Junction.-’,  with  Abutments  or  Eisbankiscntw  Oooa 


CCI 


Drains  -  Foundation,  Joint,  Face  /‘/jyf  Qhl££X-dL 


i.  Voter  Postages,  Conduits,  Sluices  L-r>  i * 

O tCSf  -  4*  CXif-P  ojf  $.:/  f  o^»  vC,.  Sfo-  t 

To,  teiU'Vs&.LtCXL  V/  Jill  4 "  -  V  -  *  .  st>/»  *  g  M 

y  At/  tuFT'Cl/LT  -to  tffitovt.  yj/KTf.k.  A*V  vC,  -»c<*  XT' 

M> tie  observed _ _ 


B-l 


i 


CLI  g 


Seepage  or  Leakage 


Name  of  Dam  Bhjk  fV.y/g  Ui*ii  Onto  Jujtf  J?  /?<%/ 

It.  Juiitlii  -  Construction,  etc.  (  % . '.~ ;  ;■ ■ .  .  ^  V , ,  ^  ..  ^  ■. .  /.  ^  «_  .*«.  .. 

**  .'Jir  .£ 1A_ - -LUJ*?V<U 
•  _Cv_  f>  <  A*? *  ’  ^  -J  '  -v  /, 

4/-  >s/s  rtf  ;.•**.  ••■  .v  S--  _ 

Ckli  i.  Foundation  Vj/  //  'thfe 


Ctl  J.  Abut  acuta  (Tivw,»/>  fri/.i/j'ii  Uj.l/(<  ffPijf** 


«//f;/  •*  Jit  4 


Control  Cute* 


Ap|>ronclt  I*  Outlet  Channel* 


-J*  ».  *  i-  < 


7&  rv; 


CmpI  -* r  :^:/ tA.r  _ •'  r<  -  -'.  •  ...--• 

liner^y  Disxipittur^  (Plunge  Pool,  etc.) 


•  **'.  ...» 


•  '/  ^  v  ’. 


i  \  ,  -  •  a.  ..  •-»  4<  .v,  1 1  i-'V  <~*  stfUsn* 


• <VV  or 


Intake  Structure)* 


Stabl  1 ity 


Mince 1 lancous 


8876 


Name  of  Dam  £ LA.CX  OF'X  R^r.KVC-ia  P.VA  Date  Jv.v-  3.  /??• 
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10.  APrtllt'fKNANT  STRUCTURES  (Power  House,  Lock,  Gatehouse,  Service 

Bridge*,  Other) 

a.  Description: _ 


Quo  ‘-putwy  a tc  ''/  ■  Cc<:cirr'.  SkAFr  ~  '•  '.-u  <•' o :*wca 


AvCt  r  Vu  ^  ~  »— 

**!•  :  v  a<-.' V -*  :r  -  ooi»sJ:r 

r.. 'r  AT  i>\.  ~r,z> 

CVv 

is  j,  v  V'  7 1 

<>** livA/  Ui  ^  *?/  err  2,o->iz."\  4p 

PjXi  J  •,  (  - - *  .W... . i  ‘I'  s 

Condlt ion: 

1 0  •*  «/*  C_-  v/  S. 

<?i  r»  £.*’  '  t .  •  f  •'a,?1' 

-  V  ■  r  V  Ol*/ •  '  ,-V;  !  V  tc  l/vSlf 

O  f  m  4.  C  .  «  »  *'  kAj»L* 

•  V  .*  /•-"*  *-  v  '•  .r c:v£4 

-  «.  i .'  .  •-  v.  .  ///  jr<^T 

I.  '♦  -.V 

,  i—  ^  >  k--»  •  .w-mI  A  Cc  _L  ^ 

Cv  ••  a.  >' 

sac.  v  -■  ^  *  l^vr  t* 

tA..-."'.*  '  ./ v  ":,vE»‘/.'  \~ /itCS-'T/.  VO 

1 1 .  H1SCELI-ANF.OUS  MECHAN I C At. / ELECTS  1  CAL  EQUIPMENT 

a.  Description:  '  ov>  > 


o'Oo-.'Oj  >.  tv;  v*»uv££  '■•  *  •**  » 

©1/7.V 

b. 

Condition:  •.*  /.£.  /V'V-  */  v  '  ul.  .'Tc.v  '’'"'v'  A'oT  v?<c> 

„  //w  STa.TC  <~s-  p.-s 

12. 


OTHER 


APPENDIX  C 


>5: 


HYDROLOGIC  AMD  HYDRAULIC  ENGINEERING  DATA 
CHECKLIST  AND  COMPUTATIONS 
TABLE  OF  CONTENTS 


Hydrologic  and  Hydraulic  Engineering  Data  Checklist  C-l 

Drainage  Area  Map  C-5 

Drainage  Areas  C-6 

Drainage  Area  Data  For  HEC-1  DB  Model  C-7 

Elevation  -  Area  -  Storage  Computations  C-8 

Discharge  Computations  C-9 

Overtopping  Analysis 

Computer  Input  C-10 

Computer  Output  -  Complete  C-ll 

Inflow  and  Outflow  Hydrograph  Plots  C-16 


C 


4595 


PHAGE  I  INSPECTION 


HYDROLOGIC  AMD  HYDRAULIC 
ENGINEERING  DATA  CHI  C:;i,i7?T 

Name  ol  Dam  V-CNCK  Ce:5-K  ^v'.f-P-yoiP,  DM-\  Fed.  Id.  I  A/YQO^C 
1.  AREA-CAPACITY  DATA 


Elevation 

TTT75 


Surface  Area 
(acres) 


Storage  Capacit y 
(acr  •  -it. ) 


a.  Top  of  Dam  __ 

5.04  & 

b.  Design  High  Water 
(Max.  Design  Pool) 

isKS'O’^si 

c.  Auxiliary  Spillway 
Crest  _ 

H.k 

d.  Pool  Level  with 

Plashtoards  __ 

n/k 

t 

Crest  _ 

111  0 

biz.. 1 

>59  4- 

f,  tots  •SUJlCfc 

Wl  %>*•  w.  .1  KAwtti) 

V*SoH 

2.  DISCHARGES 


.  ^  , ,  /«tv'msted  AS  oa£  oirhJET  \ 

a.  Average  Daily  omot  w.S.©spiua#jiay  cacst / 


Volume 

(cts) 

60  Ear. 


b.  Spillway  @  Top  of  Dam 


^70 


c.  Spillway  @  Design  High  Water 


VWKnOWis/ 


d. 


e. 

£• 


Service  Spillway  §  Auxiliary  Spillway 
Crest  Elevation 


Low  Level  Outlet 


M.L  4  Moitftvku*  rii.-riM.uy  ©etM , 


(  esrUMJWCo  fcttigT  «jo  *(* 

\  w/  bJ  V  @  T*e  OP  04J>\  on  Puow  OP  w(  PiPt  PuU.O*E»y 


Total  (of  all  facilities)?  Top  of  Dam  * 


hJjk 

-c?^- 

4t5bo(s*/4,Gcx 


g* 

h. 


Maximum  Known  Flood  (s/b/|«f  -  z.t/  ovGt  sr/LLWAY c*£vr) 
At  Time  of  Inspection  (ffi&*££Si2£3*r) 


4000 

so  esr- 


w  e.<cuurt><'/5  UOt>  OUUtCC  WHICH  /S  always  •j'TaP  loO&ci?  uf  To 
SPiu-wrv'  CAC.5  r  t  f.u  /lio.  , 


4596 


3. 


TOP  OP  DAM 


Elevation  >|Cj 


a.  Type  w/  (coNjctuf.TC.  Zjjikzz,')  ^p.u^'Ay  5--:cfioN 


b.  Width  u.5 ' _ Length  (iascu>:>  iMf*  '-^.Ms/Ay) 

c.  Spillover  QVggj'uovJ 

d .  Loca t ion  HEA>g-  i'J<t  fjQF.  Q?  QNfA  Lnr*.H\'*  o/s _ 


SPILLWAY 


d  • 

b. 


c. 


d. 


SERVICE 

1310 _ 

pygf-£LOW 

99'  * _ 

x/ _ 


Elevation 

Type 

Width 


AUXILIARY 

A/  /A. 


Type  of  Control 
Uncontrolled 


Control  led: 

e.  _ _  Type 

(Flashboards;  gate ) 

f.  Number 


g.  _  Size/Length  _ 

H'ii8  Mootu 

h.  <r\  _ Invert  Material _ 

Anticipated  Length 

i.  of  Operating  Service _ 

j.  _  Chute  Length  _ _ 

k«  %»o*  r>m  \Jfi>  Height  Between  Spillway  Crest 
Scope*  uf*  To  ue«r  6  Approach  Channel  Invert 

(Weir  Flow) 


1. 


Other 


5*  /A'CtuoCS  LCNUTh  AftovC  1-00  SfclHCC.  •  C't-UiCC.  /4\S  Q-t' CUT.  AlC. 
OftfVfNtje.o-TTcy*  l3oM  «  PA£^TL.i  SrTop  Lo^C^t* 

5 Hot  vP  To  ct£sr;ex 


L 


C-2 


4597 


5.  OUTLET  STHUCTUKF.S/F.MnRGr:i!CY  DRAWDOWN  FACIf.  1*1*1  ES 

a.  Type:  Gate _  Sluice _  Conduit__./ _  Penstock _ 

b.  Shape  <-f  ie.ok)  **  i>  .  b  vp-v-s  om  rtto  4-  I  w/i  vA-t-vg 

c.  Size  7.S-*  _ \V*  _ 

d.  Elevations:  Entrance  Invert _ Ixas  1ST _ 

Exit  Invert _ lie.!' _ 

e.  Tailrace  Channel:  Elevation _ \Z. &Z.  _ 

6 .  FLOOD  HATER  CONTROL  SYSTEM 

a.  Warning  System  NOMfi. _ 


b.  Method  of  Controled  Releases  (mechanisms) _ 

_ -thC  *  HAVE  YxlVZS  \OHiCH  CAV  &C  or».?*rCT£C> _ 

7.  CLIMATOLOGICAL  GAGES  K£FC--.:>C£3  il-tit 

a.  Type  s/orJ-  a/.lt.'  r"K->  'xr ;  i»i  *  7/~,v  r- tw~  Cac»E  tNpfxJi 

O  A  '/ 

b .  Loca t ion  MiNck'-^Y  «-.v  U/CT-  n'  Lov^.  7s  <?7  •»-■>  a/w  jp 

c.  Period  of  Record  '°*i7  To  r^sr-.n'T  (ptrc.r,  -r.r<o^  _ 

d.  Maximum  Reading  _ Date _ 

8.  STREAM  GAGES  <£nC.£  ll 

a.  Type  WaTCP.-  <LT/v?:-g.  urrr.g.o££-  * _ 05 0,5-.  Q»VC>P  *  Oi'L'f  SooO _ 

b.  Location  wc,c.r  at  cast  }  a/Y _ 

o  /  „  •  *  *  _ 

LXT-  *^3  OY  oh  r  UOMG.  s?  tft  13  V^£W  g£  P/yv 

I 

c.  Period  of  Record  cnA>r«vi;oD}  "Va**  /ve.o  to  PtrzrvT ,  or»r<^  -t?;?/*  /$/3 

d.  Maximum  Reading  l^,3oo  f/c  -  y/.?  Date  <va<c/<  ,  (?/s _ 

*  /r/A/ovte/  A£scavoih  locaicd  v/s 


9 


OTHER 


.  HHJ— 


6169 


10.  DRAINAGE  BASIN  CHARACTERISTICS 

a.  Drainage  Area  •^Qus<Ur-  M it/lc  (tgj>74  c>  Acn/.s') 

b.  Land  Use  -  Type  Fofr£.ST _ 

c.  Terrain  -  Relief  r.j.oPrs  o?  Fr.o,v\  S •'V,  to  >Q *V _ _ 

d.  Surface  -  Soil  &(_A,CJA>L  "VH_ _ 

e.  Runoff  Potential  (existing  or  planned  extensive  alterations 
to  existing  surface  or  subsurface  conditions) 

_ ■ _ ■ 


f.  Potential  Sedimentation  Problem  Areas  (natural  or  man-made; 
present  or  future) 

_ Nosi/Z  <7Vow  N  « _ 


g.  Potential  Backwater  Problem  Areas  for  Levels  at  Maximum 
Storage  Capacity  (including  surcharge  storage) 


h.  Dikes  -  Floodwalls  (overflow  &  non-overf low)  -  Low  Reaches 
Along  the  Reservoir  perimeter 

Location _  m/a _ 

Elevation 


Reservoir 

Vf«JUMW  CC.CST  , 

Length  @  -HaHimunv  Dooign  Pool  fiooo  ♦  (feet) 

Length  of  Shoreline  (8  -Service  Spillway  Crest)  ~N3 Qoo  t.  (feet) 


C-4 


f 


r* 


I 


mi 


Vc 


INE 


DATUM  -  NGMO  1030,90'  CONTOUR  INTERVAL. 
BASE  MAP-7.BNYOOCTT  TORO  QUADS, 
REDUCED  60% 

0  OHO  ,  NY  -  1970 
Amidol. cviluc,  ny.  -  ioto 

#JERSYFlCL.O  L.AKC,  N  Y- IOTS 
®*AUBBURY.N.Y  -1070 
-7Bf  NY800T  RLANIMCTRIC  QUAD 

LAKE,  N  Y  -  1900 


BLACK  CREEK  RESERVOR  DAM 

DRAINAGE  AREA  MAP 


JAN 


JLUMl I 


A  f 


ovwq.no  m  -os 


O.  T.  M-A.XJED  ASSOCIATES,  P.  C. 

J000  TROY  ROAO,  SCHENECTADY,  N.Y.  12109 
did  ni-«M 


j^y-K-Vc) 


UNO  MMVtVONI  LAMO  PUNMNO  COWLH.T  ANTI 


CALCUtAUD  BY 


CMtCKfO  BY. 


ccwputw  MRvicn  UNOicv  ANCwmennw  uiomtonv  mviect  BCALC . 


.  £LV 

23**~ 

QO .  OO  &HS1 


wf  .  .  —  .  .  .  — 

o*rf .  _ 

DATE  & /j-B  fS  i 


X)RM>4K&£ 

VJKCBt.S\AfcX>  TO  fcUACfc.  CWL£K-  p£ri£VolR 
^SO^>MXN.  \^) 

fcuNctt  exsee-voi*  svc.pa«.6. 

(sobatjea*  @  “SPiu-wA-y  oesr  £u 

“ToT^\>rmMac,e.  A&JEN  to 
tv-AfcX  CP££.K  SfiSEAVov*  OA*\ 


A.AE.  A* 

(a.Crfc>)  (S^warC,  nv,le<') 


’bZZ.l 


/  5,35^6 


Z.S.4^7 


O.So4 


O.  1*.  MALE  ASSOCIATaa,  3P.  C. 


liuot.  CREEK  gyg^.aVo(R 


}.  SCHINICTAOY,  N.Y.  12319 

till)  HS-0 fH 


lANO  mnvtvow  LAMO  COWMtTAHTO 


SMil  I  MO - - - 

d  LTV 

CAtClK  All  D  BY  ..  -V..  ~  -I - 

cmcKi d#y  .  _  f  r  ^  - 


- DAU 


o*tr  . 

DAK  i 3  f 


DRfMtsi^Gt  AREA  FOR  HEC--\l>S  fAOOeu 


LOSS 


AREA  TR'^oTaJ?-/  0\WcCTlY  To  RESCEVoiR 
AREA  -  ‘2.iH&7  soujKPje.  /Muts 

t  o"  ->  \N>VTIA1-1^/ 

°'"/h  oofs.  -  co^sr/wr  £-oss 


UnjiT  HYO^oGf^PH  FAsR,\,v\Cti£g.S  :  D5£  Swyo€R  n^thod 

A-  DRivAMKCst  KKC./R '-  ^**87  Sou/vaC.  /*vl£S 

L’  Lt^OTH  OF  ImaT£RC.Ou,lS£.  To  oPSTfcX/MA  LMAjT  of 

“DRAxWAGE-  *  ll.^'b  Mll.£S 

1»C>n>JTIA  oUw^vj  MAifJ  L'^T Ctv j ^  To  T*Ji  <  t£ 

THC  CjE/srTfc.Oii>  OF  THff  D/.A/NAGE-  A.e.£A  -  M/l£S 

C^*  S^yoS^'S  ^>A5JN  CoEFFl  C»£.HT  -  Z.O  ASS^*\Ct>  iv.v<t«aGC 
C^-  SnYdEr's  FFAKiHG  C0£FFIU£>JT  =  •<ie 
iz?*  STANoar.i>  La,G  In  HOUR'S  *  C*U-  •-ox1  *  £.V7  hou<a 

/.  0^>C  *fcf*  <*•+  HovAS  OS/;  Ar  *  (Otos,n  <  M*  *<  ok* 


SU'S.A.tCK  Z,  '•  RESERVOiR  Sa>*FACE  ,  "  0.50*  sawyae  (tt-t.Y  *.*es) 

LOSS  RKTCLS  ;  NouE.  C*ElA,oS£  Ra/nPXlL*  RvhjoFF  For  ou/vjCR  ?*->«.  f/X-£ 
.:'.!.  •  .  !  .  ,  , 

UMIT  HYC>RoG»8APH  PARA/VVTTEE.S :  ;  1  !  j 

•  t«  •  ' 

'foR  O.H.  w/  IO  W/V*/T£  Ov)U\TlO*i  <+  t*  £A<N 

T1  _.  A.  (j*)  tO  /  *»SSAo  50  rr\/  I  fr  v  /  f  ~  \ 

i  .  >j4  “  "ft  ~  ^VOwiHvtmt  \  l  /\  \%  inc/iei  )  \<te  icctnJy 

■  !  !  Q  -  1,952.  4-  *'“1  •  ;  1 


iJr  k.  ii. 


!  *  ! 


I  !  I 


*  i  l  i 


Fr—  CTM  i*>5 


O.  T.  24.A.XJS  A8BOCIATBS. 


<ou__e>LACK.CWrXK  Rp^g-VOIK  DM*\_ 


1,  SCHf  NiCTAOY,  N. Y.  12JM 
lltll  ni'MN 


tut  It  HO - 

CAtCtA  All  V  «V  . 
CMCC»IDB» 
KHf  — -  8 


v _ £j,y _ 0AI(  4>jic*isi 

p»„  8/'Z/&f 

80.00  P.M  5  _ 


E-L-S-V^noM  -  A££A  -  STORAGE.  COMPUTATIONS 


pSE.’SC.C.Vov^  vo»_o»a£. 


Oottif 


VtU-WNT 

CAts-r 


-i«r  »r 
Op^\ 


Yrok  ptstf  a  Co^Pwrree  A.  UNHURT.  ,  FcR  Ci'Ty  ©F  vtKA 
ttoAfto  of  \jjK*:e_*M ppuy  fo^KvuA  v»5£o  was 

V*  H.O  f  .  *>££  APpe^O<)(  Fi-fcO. 

im^uT 


Ej-E-VAT  (ON 

AREA 

VT 

^MCVP  ~  -ft.} 

(«xr«.  -  ■F  <tt') 

UML 

O 

0 

13  l£8*F 

.04 

1 

\A«fe 

t.&O 

1-5 

\WO 

4550 

44.S 

7«H-i 

SlO-i 

tue 

iHfc.fc** 

ftM.5 

\Sot 

loo.t<* 

15  31-0 

0>O4 

ISV«L 

4*57.9 

1310 

yum 

55*3.7  (3Sa>0 

lit! 

54AI7 

H,U»«  fe 

tSW 

V>t*H 

SpU>.6 

I5U»  01 

H3I.W 

5877.8  (S<*7«) 

»ie 

Hao.oH 

4757 ■ 1 

,  15*© 

S».tt 

7,77  74 

‘  \W- 

587.oo 

8^777 

rii* 

6c^.56 

7.Y94.5 

U)  'OxSTANOE.  FROM  SftuuwAy  CJU4T  TO  TOP  oP  Pam.  M6A5V*-CP  «M  nci-D. 


I  !  1 


.-«***>« 


/sc 


C.  T.  MALB  ASSOCIATES,  P.  C. 


cpcrji  x>^. 


I0A0.  SCHENKTAO  V.  M  V.  12)89 

dutnMiH 


SHCil  MO - 

cm  cm  a* to  **  — 
CMICMOOV 
ICMl  _ 


or. 


OAK 


so.oo^r;. 


0AM  e/ui/Mj 


i 


CokpoT,nt  \OrAS 


V*nAM*y  wClK  C&CST 

i' 


PAsNS  APf •  J  L~r;  Nl  \s>C£. 

GPjcLWAY 

P^fA 

LOG  LLUlCC. 

LO’-J  L.C.VE.L  O'"  LETTS 


C.ULV  KT  \u*  «i  (N  6  VC>)  S  l  \t . 


CHEST  tl_  •  lllO 


TuP  or  E.L*  IHG 


U'CHfSjX  l£NC,TH 

Iw,  >.»*X) 

2  ftt*  Crjr.it  i_£m'»7H 


»*KCA.t  C.U1 

(*/o  Sf  !/<*  M 


V^O*V 

-O 


6.fe  Cu aa.  orc.tJifiC, 

4-  -Zif  Clp 


Fore  spillway  :  Gi-  3.0^7  lk 


For.  paja: 


IHVF.CT  *.L" 

Vt*- 

CAf  P*o».»V.iet>  w</  fot-t^uA.  to«- 
c».it«cAu rv*-»  me  v*om»- 

OOiKD  wCif.  wi»  AfctTNUwT  C0MtAAC.ro* 


«.« 


2> 


H  r'  -*  r 
^  1.IH* 


(r^twbfc  r*t.  t^iticAt  rw«  »*ei  ttaw*'/tjrriA 
w<’<,ttT  7  .c-ciR  cor/.  p/v„.; o-to  A'iv.:  ro*.  l 
■w/.t  «#«*x«.rn  «m  v/r  *  r»»  •»  / 


j  ,  t^awA  r<^.  c^-ficr.  >'i»w 
\\  o»pC  w/***4  dttwA&E  '.cc  Cr. 


ovfy,  \ 

*-?,  7  j 


Fof,  UM1  LExCL  OUTLETS:  Ql  *  .6  MT<£ K 

*HO*t*AVHf  YM-Vfi  OiJ  E.NCH  L©W  LEVEL  ©U7LCT  ATUC  ©PCHE©  5  TuArtS. 
PIPE  CAPACITY  PoP-  TiV»S  vinimowM.  TuCr/tr-of  £.  *0^  THE 

I  puAPoses  or  THIS  AnAVj'SwS  ff  WAS  a£2*nv£.0  THAT  Ot*£  VALVCO 
PiPe  VJAV  COJAPVATE.LY  OPE  N  «*-  OThEft  "3  Afe£  Cor«f  UTrur  CLOSED. 


L 

r‘ 

}  MJEyAj'ON 
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BLACK  CREEK  RESERVOIR  DAM,  NY  00182 
PHASE  I  INSPECTION  REPORT 
REFERENCES 


This  is  a  general  list  of  references  pertinent  to  dam  safety 

investigations.  Not  all  references  listed  have  necessarily  been 

used  in  this  specific  report. 

1.  "Engineering  and  Design,  National  Program  For  Inspection  of 
Non-Federal  Dams",  ER  1110-2-106,  Dept,  of  the  Army,  Office 
of  the  Chief  of  Engineers,  26  September  1979,  with  Change  1 
of  24  March  1980.  Included  as  Appendix  D  of  the  ER  is 
"Recommended  Guidelines  For  Safety  Inspection  of  Dams". 

2.  "HEC-1  Flood  Hydrograph  Package,  Users  Manual",  The  Hydro- 
logic  Engineering  Center,  U.S.  Army  Corps  of  Engineers, 

January  1973. 

3.  "Flood  Hydrograph  Package  (HEC-1)  ,  Users  Manual  for  Dam 
Safety  Investigations",  The  Hydrologic  Engineering  Center, 
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East  of  the  105th  Meridian  for  Areas  10  to  1000  Square  Miles 
and  Durations  from  6  to  48  Hours,"  U.S.  Dept,  of  Commerce, 

NOAA,  National  Weather  Service,  1956. 

5.  HMR  51,  "All-Season  Probable  Maximum  Precipitation,  U.S.  East 
of  105th  Meridian  for  Areas  from  1000  to  20,000  Square  Miles 
and  Durations  from  6  to  72  Hours",  U.S.  Dept,  of  Commerce, 

NOAA,  National  Weather  Service,  1974. 

6.  HYDRO-35,  "Five-to-60  Minute  Precipitation  Frequency  for  the 
Eastern  and  Central  United  States",  U.S.  Dept,  of  Commerce, 
NOAA,  National  Weather  Service,  June  1977. 

7.  "Technical  Paper  No.  40,  Rainfall  Frequency  Atlas  of  the 
United  States",  U.S.  Dept,  of  Commerce,  Weather  Bureau, 

1961. 

8.  Design  of  Small  Dams,  United  States  Dept,  of  the  Interior, 
Bureau  of  Reclamation,  Second  Edition,  1973,  Revised  Reprint, 
1977. 

9.  Ring,  Horace  W.  and  Brater,  Ernest  F. ,  Handbook  of 
Hydraulics ,  fifth  edition,  McGraw-Hill  Book  Co.,  Inc., 

New  York,  N.  Y. ,  1963. 

10.  "Flood  Hydrograph  Analyses  and  Computations",  EM  1110-2- 
1405,  U.S.  Army  Corps  of  Engineers,  31  August  1959. 


"Technical  Release  No.  55,  Urban  Hydrology  for  Small  Water¬ 
sheds",  U.S.  Dept,  of  Agriculture,  Soil  Conservation 
Service  (Engineering  Division),  January  1975. 

National  Engineering  Handbook,  Section  4,  Hydrology,  U.  S. 
Dept,  of  Agriculture,  Soil  Conservation  Service,  August  1972. 

"Hydraulic  Design  of  Spillways",  EM  1110-2-1603,  U.S.  Army 
Corps  of  Engineers,  31  March  1965,  with  Change  1  included. 

"Standard  Project  Flood  Determinations",  EM  1110-2-1411, 

U.S.  Army  Corps  of  Engineers,  26  March  1952. 

"Hydrologic  and  Hydraulic  Assessment",  Appendix  D  of  EC  1110- 
2-188,  U.S.  Army  Corps  of  Engineers,  30  December  1977. 

"Reviews  of  Spillway  Adequacy,  National  Program  of  Inspection 
of  Non-Federal  Dams",  ETL  1110-2-234,  U.S.  Army  Corps  of 


Engineers,  10  May  1978, 


Hammer,  Mark  J.,  Water  and  Waste-Water  Technology,  John 
Wiley  &  Sons,  Inc.,  New  York,  F975. 

"Hydraulic  Charts  For  the  Selection  of  Highway  Culverts", 
Hydraulic  Engineering  Circular  No.  5,  U.S.  Department  of 
Commerce,  Bureau  of  Public  Roads,  December  1965. 

"Guide  for  Making  a  Condition  Survey  of  Concrete  in  Service", 
American  Concrete  Institute  (ACI)  Journal,  Proceedings  Vol. 
65,  No.  11,  November  1968,  pages  905-918. 

"Upper  Hudson  &  Mohawk  River  Basins,  Hydrologic  Flood  Routing 
Models",  New  York  District,  Corps  of  Engineers,  October  1976. 

"Climatological  Data,  Annual  Summary,  New  York,  1979", 

Volume  91,  No.  13,  National  Oceanic  and  Atmospheric  Admin¬ 
istration,  Asheville,  North  Carolina. 

"Climatological  Data,  New  York,  September  1980",  Volume  92, 
No.  9,  National  Oceanic  and  Atmospheric  Administration, 
Asheville,  North  Carolina. 

"Water  Resources  Data  For  New  York,  Water  Year  1979", 

Volume  1,  USGS  Water-Data  Report  NY-79-1,  U.S.  Geological 
Survey,  Albany,  New  York,  1980. 

"Maximum  Known  Stages  and  Discharges  of  New  York  Streams 
Through  1973",  Bulletin  72,  U.S.  Geological  Survey,  1976. 

"Characteristics  of  New  York  Lakes  (Gazetteer)",  Bulletin 
68,  U.S.  Geological  Survey  and  NYS  Department  of  Environ¬ 
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26.  "Gravity  Dam  Design",  EM  1110-2-2200,  U.S.  Army  Corps  of 
Engineers,  25  September  1958,  with  Changes  1  &  2  included. 

27.  "Gravity  Dam  Design  -  Stability",  ETL  1110-2-184,  U.S.  Array 
Corps  of  Engineers,  25  February  1974. 

28.  Terzaghi,  Karl  and  Peck,  Ralph  B.,  Soil  Mechanics  in  Engineer- 
ing  Practice,  second  edition,  John  Wiley  &  Sons,  Inc .  ,  New 
York,  N.Y. ,  1967 . 

29.  "Geologic  Map  of  New  York",  Hudson-Mohawk  Sheet,  New  York 
State  Museum  and  Science  Service,  University  of  the  State  of 
N.Y. ,  State  Education  Dept.,  Albany,  N.Y. ,  reprinted  1973. 

30.  "Landforms  and  Bedrock  Geology  of  New  York  State",  New  York 
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Checklist  for  General  Engineering  Data  and  Interview 
with  Dam  Owner 

Copies  of  Engineering  Data  and  Records 
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SECTION  FI 

LOCATION  OF  AVAILABLE  ENGINEERING  DATA  AND  RECORDS 


Owner:  City  of  Utica  Board  of  Water  Supply 
P.O.  Box  345 
1  Kennedy  Plaza 
Utica,  N.Y.  13502 

Attn:  Russell  S.  LoGalbo,  P.E.,  Principal  Engineer 

(315)  798-3316 

Available  -  Drawings ,  construction  contract  and 

specifications,  construction  reports, 
reports,  photos,  reservoir  capacities, 
reservoir  discharges,  pamphlet  describing 
history  of  Utica  water  supply  system. 

Designer :  Ambursen  Hydraulic  Construction  Company 

176  Federal  Street 
Boston,  Mass. 

(no  longer  in  business)  . 

Construction  Contractor:  Same  as  designer. 

Agency:  NYS  Department  of  Environmental  Conservation 

50  Wolf  Road 
Albany,  NY  12233 

Attn:  George  Koch,  P.E.,  Chief,  Dam  Safety  Section 

(518)  457-5557 

Avai.able:  Inspection  reports,  photos,  letters. 
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PHASE  I  INSPECTION 


CHECKLIST  FOR  GENERAL  ENGINEERING  DATA 
&  INTERVIEW  WITH  DAM  OWNER 


Name  of  Dam  &LAC-K  RESERv'QlR  DMA  Fed.  Id.#  NY  QOlg>£ 

Date  \jz.^j<d\  u-  <q  1  bj  S  |  Interviewer(s)  El  VqpeiaK  BfnmEdOAA 

Dam  Owner/Representative ( s )  Interviewed,  Title  &  Phone# _ 

Ross  EL-  V  LoG^Q  ,?.£■>  -PRINCIPAL  EttCmER.  jClty  OF  OT\C^ 

Cxdmuo  or-  uipcteju  soppo/ :  Po  &ox  gs-S  >\  KcmmEoy  pla^a,  .UflCA..  nV,  (b 

Ccs\s")  7^e» -'S'iit, 

L.  OWNERSHIP  (name,  title,  address  &  phone  #) _ 

c.  i tv  &E  imuA.  p?o,vrp  or  io£rrr.fsu  sqqolv _ 

-  GAETANO  A.  CS.liTA.Uu)  -  Si>o» 

.  l^KS\g._  AS  1 _ _ _ _ _ _ 

PMcirAu  E.w&iMfeiiU * «t>ssewu  s,  LoGauuo.,  pte-  C»£E  I.  At-ove) 

2.  OPERATOR  (name,  title,  address  s  phone  #  of  person  responsible 

for  day-to-day  operation) _ 

Cfr>£.£lTA.K£€L  -  IV/ILIaM  PAe.bg g.  :  G£.A.y  MV 
_ (•Sts)  &H 3  ~  r>tsi7 _ 

(  f.  P  fr  J  A.  I/Sp  e 

a.  Operator  Pull/Fart  time  yujuX  T iNA€. 

3.  PURPOSE  OF  DAM 

a.  Past  F Lop’d  CqnT<U£>L_  /  Wate/u,  s>upo(jy 


pLooP  C_o/S)TR-Oul  EbK  ,S>fsA.(N(o"  ILVNOFP 

b.  Present  coTo^A(b£  For  Up\\P£nSAT;d\J  WATTC  OSgfr 
TtP  g.gpt-AC£  HINQ.KLS.V  ftrSSgyo/ft  WaTV^  05£P  5y 

CiTy  OF  UTl<iA.  Sv^Pi.y  ?VST£/V\* 

4.  DESIGN  DATA 

a.  Designed  When  \  9 Pfc _ 

b.  By  (  name,  address,  phone  #,  business  status)  _ _ 

Am&U*-S£aJ  /fyDfcAOUl  OoAJSTie VC.Tfc>(N  C-O. 

17 G  FeogC.Au  *sT,  .  ??o5Ton)  ,  NVA&s. _ _ 

C.ONii<5UipiiTC>t>  vvAiT'-^  uiitA.)  “ 

c.  Geology  Reports  NONlC  /CaIOWAA _ * _ _ 

d.  Subsurface  Investigations  hlbNfL  /TjVQWAA _ _ 

e.  Design  Reports/Computations  (H&H,  stability,  seepage) 

(vfcwg  -  om  !<)&  plans _ _ 


£.  Design  Drawings  (plans,  sections,  details) _ 

Se?N\E  (<>££  frPPgAJP!*  G")  . _ 

g.  Design  Specifications  7£5  <,££.  APPcmpK  t*V\  . 

h.  Other  M/A> _ 


CONSTRUCTION  HISTORY 

a*  Initial  Construction 

1)  Completed  When  [QQk _ 

2)  3y  (  name,  address,  phone  #,  business  status) _ 

hvc>^auuc^  toNST/g-ucrr/o  M  c.o. _ 

)76  'sTt-EET  )  feOSTON]  ,  NNA&S  •  (mo  uo^e,  isj  8uSi 

3)  Borrow  Sources/Material  Tests _ 

_  NqN£  Kno^N  . 

4)  Construction  Reports/Photos  _ 

-yes  -  sze  A?f£NPicE$  i 9  tq 

5)  piversion  Scheme/Construction  Sequence _ 

Noft/g  Known  . 

6)  Construction  Problems  _ 

AlOA/g  £WQ\aW  • _ 

7)  As-Built  Drawings  (plans,  sections,  details) _ 

None,  known  . _ 

e>  Data  on  Electrical  &  Mechanical  Equipment  Affecting 
Safe  Operation  of  Dam  no  £u£c7^i^ 
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b.  Modifications  (review  design  data  &  initial  construction 
items  as  applicable  &  describe) _ 

NonI£  j  Exc£PT  Access  Tq  SP/lUa/AY. 

IhST/\<-L£[>  /M  T>/S  or  SPILLWAY  -SfC TloN. 

Ot-P  ACCESS  SAlAPT  ^TIl~L  £*I£TS  >  &QT  NJCTT 


c.  Repairs  &  Maintenance  (review  design  data  &  initial  con¬ 
struction  items  as  applicable  &  describe) _ 

*  ^  C?F  ciPi-TT  VALVES. _ 

*  f3£H-TAC£-D>  ~Tt(AE>ER-  OEc-\<  SPU-L-WAY  ~  l*??  4- ^  ,  l?feO±.j 

■+  SolAgTIfAH  PlUOfi., _ 

*  \974  CO\lCe^.T£  R€.°MR  to  x>f<>  enoS  OF  ejO'TT{t.glSSE<^ . 

*  8ef€ggNC-£.  To  GUMlie  wofi.K  |fj  !9<o7.auT  MO  KslQuO  LEDGE. . 

*  TVWlOJl  IS  EV\D£MC_£.  Or  To  Sm\_UVA/  ViA.U_S. 

6.  OPERATION  RECORD 


a. 


Past  Inspections  (dates,  by,  authority,  results) 


-7/Z.O/7S-  WyS  Co/J-SEftV/vrfOM  CO  MISSION  (.&££  AP  P  £  NC>  i  X  P  -  2,7  V  w/  FHoTo 
E-MGfc..  C-gPoftJT  fo^QVtJME^  ^37  ,v K\<?iV ‘ASC  m  £-M  0 '  Mc.  I  \i  r,  D 

9/^/7/  -  nys-dec  c^^NC,ix  p^otos. 


CAPRSNoix  f  !>-HS') 


b.  Performance  Observations  (seepage,  erosion,  settlement, 

post-construction  surveys,  instrumentation  &  monitoring 
records )  mo  ims-tilo/aZ^TajioN _ 

*  Toro  S<jeV£y  of  fcgsEftVo  ife  -l?fo^ _ 

•  ckjpa.c.vty  study  —i "j7S  apiYFwdix  Rs-ys? 

*  I  C_£_  <i»ETS  -rmu  \S  i> _ 

c.  Post-Construction  Engineering  Studies/Reports _ 

•  CAPACITY  study  (s£e 

«  L£fo<W  8>~Y  A.iw&v/g-f&N'  £Vg,ivg-^i|A/A  fat°,  i'apP&odi*  F3»-H s) 

Mfeirr  cewTMiJi  i^n  necatr  sy  a^3u*5£N  as  wej-l. 


d.  Routine  Rainfall,  Reservoir  Levels  &  Discharges _ 

•  T^ecoAos  of  l^ElS-  da/ly  &£V°o(eJ'S  ,s^r  to 

voaTCc.  ooap-C*,  i<t^r  V/u  ornu-  <=oc  paat  to  xcacs 

SEE  rxPPCfJ Q|<  fy8!, _ 

•  ^EUev£0“THAT  TH£a£  dwc£  WAS  RAIN  GAGE  AT  s;7£  ?  P£A.iop  OF  ofi. 
ExiSTA^c^-  or  fifcoAoar  on<ajdwn), 


F2-3 
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Past  Floods  That  Threatened  Safety  (when,  cause, 
discharge,  max.  pool  elevation,  any  damage) _ 


NO Klg  KNO'+JN  -  -Sge  Kfzdot LP  or  H]£itg££  U/Arr/5.  L£Wu~>  . 
(see  d/x  Fi-gS) 

f.  Previous  Failures  (when,  cause,  describe) _ 

£Wou>aJ . _ 


g.  Earthquake  History  (seismic  activity  in  vicinity  of  dam) 
hJo  /&fT<LdD5  . _ _ 


7 .  VALIDITY  OF  DESIGN,  CONSTRUCTION  &  OPERATION  RECORDS  (note  any 

apparent  inconsistencies)  _ _ 

•LOG  SLUl CJ.  IS  QVL/  fl,A/W/0g  S*  HIGH  . _ 

«  SPtU-WN.7  losiEl&Df  <T>ON  Id  F<£U>  CMTTgftS  So/v\EtP/Y  Af 

_ UriW  IS  si-low^  otu  PL.A/Q5 . _ 

8.  OPERATION  &  MAINTENANCE  PROCEDURES 

a.  Operation  Procedures  in  writing?  /v/q  Obtain  copy  or  des¬ 

cribe.  (reservoir  regulation  plan,  normal  pool  elevation 
and  status  of  operating  facilities,  who  operates  &  means 
of  communication  to  controller,  mode  of  operating  facili¬ 
ties,  i.e.,  manual,  automatic,  remote) _ _ 

•  NIO  FLASHSOAjCoS  OM  -SjPIUJWACy  ;SToP  Lots  NOfU*'Al~J_y  iki 

•  Moe~fAA-' _  Vo  ■  vrrPtV  L..-V -  L.  <&■  SPim-ujao'  C f-P-TT 

•  <PK<£  £.Afc:P  To  ■Sppf/N£>  Ki-'iVorP'AS  G>£.T £  A.  W v £  O 

MYSPoT  T  Nlft.GA.rt-t>>  >>V>HAvO<  Poooge.  CPftJ3.  OnJ  A*.-j 

C»P£PCP  FVU-  TO  4J-  AS  POSflGuC  To  ACU3WMOOAT£ 

g.uMorF _  _ 

•  WtCAAFfTC?  cuos'fib  G*A.T£ 5  AS  So°  n  <.5  ULV£l  Uii^jHe.%  ■spiu.wAr  Cf£S T 

•  €>ftj~gs  Alu»\YS  QPfM  S  To><t-A/-s  t  //V  UTyCl.  Ik/I ul.  PtoP  t'To?.' 
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CONTRACT 

FOR  GO :■ !  STRUCT  1 G.\T  0°  DAL' , 
UPPER  GRAY  REi'EKYOIR  RITE. 


OO-IBOLir.iT”^  '"A? DP.  CO  'PAI-IY 
OF  UTICA,  L.  Y. 


— with— 


alburle::  hydraulic  coustructi 


Date!,  April  10th,  ±0 OC 


ORIGINAL. 


'  '  i .  .  • 
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GENERAL  SPECIFICATIONS 


CONCRETE-STEEL  GRAVITY  DAMS, 

I1V  THE 

AMBURSEN 

HYDRAULIC  CONSTRUCTION  COMPANY, 

176  Federal  Street,  Boston,  Mass. 

jt 

GENERAL  CONDITIONS. 

These  specifications  are  intended  to  embrace  all  the  labor  and  materials  required  in  the 
erection  of  a  Concrete-Steel  ; 

Dam  with  bulkheads  across  Qkxjs(\~ 

at  «  'fy-a-y 

The  whole  work  to  be  comprised  within  any  contract  01  comracis  to  be  made  lor  same. 

The  Contractor  shall  furnish  superintendence  and  materials  as  per  attached  Proposal, 
and  all  other  labor,  material  and  incidentals  shall  be  provided  by  the  Owner  or  by  the  Contractor 
on  the  Owner's  account,  and  at  strict  net  cost  to  the  Owner  without  percentage  or  other  profit  to 
the  Contractor.  All  materials  shall  be  ilic  best  of  their  respective  kinds  and  all  workmanship  of 
the  best  quality. 

I.  PLANS.  The  work  shall  be  constructed  in  accordance  with  drawings  made  and  fur¬ 
nished  by  the  Ambursen  Hydraulic  Construction  Company,  and  under  these  specifications,  to 
the  full  intent  and  meaning  of  the  same. 

The  specifications  and  drawings  arc  intended  to  describe  and  provide  for  the  complete 
work.  They  are  intended  to  be  co-operative,  and  what  is  called  for  by  either  is  as  binding  as  if 
called  for  by  both. 

The  work  herein  described  shall  be  completed  in  every  detail,  notwithstanding  that  every 
item  necessarily  involved  is  not  particularly  mentioned. 

The  contract  price  shall  be  based  upon  these  specifications  and  the  said  drawings,  which 
are  hereby  made  part  of  the  contract. 

3.  LOAD5.  In  estimating  loads,  concrete  shall  be  assumed  at  140  lbs.  per  cubic 
foot  and  water  at  62.5  lbs,  per  cubic  foot.  Such  other  loads  as  may  come  upon  the  structure 
ihall  be  specified  by  the  Owner  for  whom  the  structure  is  built. 

3.  CONDITIONS  OF  CALCULATIONS. 

Modulus  of  elasticity  of  concrete . >,500,000 

Modulus  of  elasticity  of  steel . 1 . 30,000,000 

Maximum  Compression  Aixoweii  on  Concrete. 

Exclusive  of  temperature  stresses . 500  lbs.  per  sq.  inch 

Including  ‘stress  due  to  40  degrees  variation  in  temperature . 600  lbs  pn  sq.  inch 

All  parts  shall  be  designed  to  a  factor  of  safety  of  not  less  than  5  with  concrete  six  months  old. 

No  tension  stress  shall  be  allowed  on  concrete. 

Maximum  shear  allowed  on  concrete,  75  lbs.  per  sq.  inch. 

I 
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Maximum  Stress  Au.oxvku  on  Steel.  , 

III  deck,  apron,  beams,  base,  or  any  olher  part  subjected  to  transverse  stress,  the  steel 
shall  be  assumed  to  t  ike  the  entire  tensile  stress  without  aid  from  the  concrete,  and  shall  have 
an  area  sufficient  to  develop  the  full  compressive  strength  of  concrete  composed  of  i  part  Port¬ 
land  cement,  3  parts  sand,  and  6  parts  of  broken  stone,  at  the  age  of  six  months. 

The  imbedded  steel  under  a  stress  not  exceeding  16,000  lbs.  per  sq.  inch  shall  be  capable 
of  taking  the  entire  load  without  tensile  aid  from  the  concrete. 

In  buttresses  and  parts  subjected  to  compression  only,  no  allowance  shall  be  made  for 
the  strength  of  the  steel  imbedded  therein,  which  will  be  used  only  as  a  precaution  against  cracks 
due  to  shrinkage  or  changes  in  temperature. 

4.  DISCREPANCIES.  In  the  event  of  any  discrepancies  between  the  drawings  and 
the  figures  written  on  them,  the  figures  shall  be  adhered  10.  In  case  of  any  discrepancy  between 
the  drawings  and  the  specifications,  the  specifications  shall  be  adhered  to. 

5.  FOUNDATIONS.  All  foundations  shall  be  as  shown  on  plans,  and  conform  to  the 
dimensions  marked  thereon. 

Foundations  on  rock  shall  be  prepared  by  removing  all  sand,  mud,  or  other  soft  materials, 
and  by  excavating  the  bed  rock  in  such  manner  as  may  be  described  or  shown  on  lhc  drawings. 

Foundations  on  hard  pan,  gravel,  gravel  and  clay,  or  cemented  sand  or  other  luateiials 
intended  to  carry  the  load  without  piles,  shall  be  excavated  to  the  depths  shown  on  plans,  In¬ 
cluding  excavation  for  cut-off  walls  if  called  for. 

6.  CEriENT.  No  cement  shall  be  used  except  established  brands  of  high  grade 
Portland  cement  which  have  been  in  successful  use  under  similar  conditions  to  the  work 
proposed  for  at  least  three  years,  and  which  has  been  seasoned  or  subjected  to  aeration  for  at 
least  thirty  days  before  leaving  the  factory.  1  All  cement  shall  be  dry  and  free  from  lumps,  and 
immediately  upon  receipt  shall  be  stored  in  a  dry,  well  covered  and  ventilated  place,  tnorougbiy 


protected  from  the  weather. 
o.V-n'imI  svmfVttt.vn  the  e 


If  required,  the  Contractor  shall  furnish  a  certified  statement  of  the 
■smear,  ar.i  of  the  .-a*  r rate.-ti.’ 1 i:  3  rna.-  .  act 


I  he  fineness  of  the  cement  shall  be  such  that  at  least  yo  per  cent  will  pass  through  a 
sieve  of  No.  40  wire,  Stubbs  guage,  hiving  10,000  openings  per  sip  inch,  and  at  least  75  percent 
will  pass  through  a  sieve  of  No.  45  wire,  Stubbs  guage,  having  40,000  openings  per  sq.  inch. 

Samples  for  testing  may  be  taken  from  every  tenth  bartel.  The  samples  will  be  mixed 
thoroughly  together  while  dry  and  the  mixture  be  taken  as  the  sample  for  test. 

Tensile  tests  will  be  made  on  specimens  prepared  and  maintained  until  tested  at  a  tem¬ 
perature  not  less  than  60  degrees  Fahrenheit.  Each  specimen  shall  have  an  area  of  one  square 
inch  at  the  breaking  section,  and  after  being  allowed  to  harden  in  moist  air  for  24  hours  shall  be 
immersed  and  maintained  under  water  until  tested. 


The  sand  used  in  preparing  test  specimens  shall  be  clean,  sharp,  crushed  quartz  retained 
oil  a  sieve  of  30  meshes  per  lineal  inch,  and  passing  through  a  sieve  of  20  meshes  per  lineal  inch. 
In  test  specimens  prepared  from  a  mixture  of  one  part  cement  and  three  parts  sand,  parts  by 
weight,  no  more  than  12  per  cent  of  water  by  weight  shall  be  used,  anil  said  specimen  shall,  after 
seven  days,  develop  a  tensile  strength  of  not  less  than  170  lbs.  per  sq.  inch,  and  not  less  than  240 
lbs.  per  sq.  inch  after  28  days.  Cement  mixed  neat  with  from  20  per  cent  to  25  per  ceut  of 
water  to  form  a  still  paste  shall  after  30  minutes  be  appreciably  indented  by  the  end  of  a  wire 
one  twelfth  iuch  in  diameter  loaded  to  weigh  one-quarter  pound.  Cement  made  into  thin  pats 
on  glass  plates  shall  not  crack,  scale  nor  warp  under  the  following  treatment.  Three  pats  will 
be  made  and  allowed  to  harden  in  moist  air  at  from  60  to  70  degrees  Fahrenheit ;  011c  of  these* 
will  be  placed  in  fresh  water  for  28  days,  another  will  be  placed  in  water  which  will  be  raised  to 
the  boiling  point  fot  ix  hours  and  then  allowed  to  cool,  and  the  third  will  be  kept  in  air  of  the 
prevailing  out-door  temperature. 
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7.  PORTLAND  CEMENT  CONCRETE.  The  concrete  shall  be  composed  of  cement, 
sand,  and  broken  stone  or  grave),  and  mixed  with  clean  water  in  the  proportions  hereinafter 
mentioned. 

The  sand  shall  be  clean,  sharp  and  coarse,  or  coarse  anti  fine  mixed,  free  from  sewage, 
mud,  clay  and  all  foreign  matter. 

The  broken  stone  shall  he  clean  and  hard,  ant!  free  from  long  thin  scales. 

The  gravel  shall  be  of  assorted  sizes,  screened  or  washed  entirely  free  from  scale,  clay, 
loam,  or  foreign  matter,  and  be  free  from  slime  or  humus.  Clean  pit  material  comprised  of 
coarse  and  fine  gravel  naturally  mixed  in  approximately  the  specified  proportions  may  be  used 
if  enough  cement  is  added  to  make  a  concrete  of  the  ultimate  strength  required. 

If  mixed  by  hand,  a  cement  mortar  shall  first  be  prepared  in  a  mortar  box  :  the  cement 
and  sand  in  the  proportions  specified  shall  he  thoroughly  mixed  dry,  a  quantity  of  ivater  to  be 
afterwards  added  sufficient  to  produce  a  mortar  of  proper  consistency,  and  the  whole  to  he 
thoroughly  worked.  The  prepared  mortar  is  then  to  be  spread  evenly  over  the  gravel  after  the 
latter  has  been  sprinkled  with  water,  and  the  whole  mass  thoroughly  turned  over  with  su  >ve!s 
not  less  than  twice,  and  mixed  until  every  particle  of  stone  is  completely  enveloped  with  mortar. 
If  concrete  is  mixed  in  batches  ot  one  cubic  yard,  the  mixing  hoard,  which  must  be  water  tight, 
shall  not  be  smaller  than  to  by  re  ft.  A  larger  amount  than  one  cubic  yard  shall  not  lie  mixed 
in  a  single  batch  by  hand.  i 

Whenever  the  amount  of  work  to  be  done  is  sufficient  to  justify  it,  and  for  all  work  exceed¬ 
ing  jooo  cubic  yards,  approved  mixing  machines  shall  be  used.  The  ingredients  shall  be  placed 
in  the  machine  in  a  dry  state,  and  in  the  volumes  specified,  and  be  thoroughly  mixed,  after  which 
clean  water  shall  be  added  and  the.  mixing  continued  until  the  wet  mixture  i«  thorough  and  the 
mass  uniform.  Open  bottom  boxes  or  forms  of  accurate  dimensions  shall  be  used  to  measure 
materials  for  batches  of  concrete  whether  to  be  mixed  by  hand  or  by  power.  All  concrete  shall 
be  of  such  consistency  that  when  dumped  in  place  it  will  quake  freely  like  jelly  and  the  whole 
mass  set  within  24  hours.  As  soon  as  the  batch  is  mixed  it  shall  be  deposited  in  the  work  with¬ 
out  delay.  ■, 

Concrete  which  has  begun  to  set  before  being  placed  and  rammed  will  not  be  allowed  to 
remain  in  the  work.  After  being  placed,  each  layer  must  at  once  be  thoroughly  rammed  and 
consolidated  so  that  no  voids  or  spaces  are  left.  The  Contractor  shall  lie  responsible  for  the 
thorough  ramming  and  compacting  of  all  the  concrete,  and  he  must  see  that  a  sufficient  number 
of  men  are  provided  with  suitable  rammers,  so  that  each  batch  is  spread  and  well  compacted  be¬ 
fore  another  hatch  is  delivered  within  the  molds.  Layers  shall  not  be  tapered  off,  but  shall  be 
built  with  square  ends. 

The  grades  of  concrete  to  be  used  are  as  follows : 

For  the  deck  and  apron,  one  part  Portland  cement,  two  parts  sand,  and  four  parts  broken 
stone  or  gravel  that  will  pass  in  any  direction  through  a  one-inch  mesh  if  not  otherwise  marked 
on  the  plans. 

For  the  buttresses,  base,  beams,  bulkheads  and  walls,  one  part  Portland  cement,  three 
parts  sand  and  six  ports  broken  stone  or  gravel  that  will  pass  through  a  two  and  one-half  inch 
mesh,  if  not  otherwise  marked  on  the  drawings. 

8.  MIXTURES.  The  volumes  of  cement,  sand,  broken  stone  or  gravel  in  all  mixtures 
of  mortar  or  concrete  shall  be  measured  loose. 

t 

t 


P3-4 


9.  CARH  OF  FINIM1LO  WORK,  Particular  care  shall  he  taken  of  finished  work 
as  the  work  progresses,  and  the  same  shall  he  covered  with  plank  or  canvas  while  settin"  if 
necessary  to  protect  it  from  the  weather.  If  necessary  the  concrete  shall  be  ll.oro .^hly'wet 
down  every  2.\  hours  for  at  least  six  days  after  completion. 

10.  CONNLC  HONS.  In  connecting  concrete  already  set  with  new  concrete,  the  sur¬ 
face  shall  be  cleaned  and  roughened,  and  mopped  with  a  mortar  composed  of  one  part  cement 
and  on&part  sand  to  cement  the  parts  together. 

Each  course  shall  be  left  somewhat  rough  to  insure  bonding  to  the  next  course  above  ; 
and  if  it  be  already  set,  it  shall  be  thoroughly  cleaned  and  dampened  before  the  next  course  is 
placed  upon  it.  The  work  shall  he  carried  up  in  sections  of  convenient  lengths  and,  so  far  as 
practicable,  complete  without  intermission. 

11.  EXPANSION  JOINTS.  Expansion  joints  shall  be  made  in  the  deck  and  apron  in 
the  centre  of  every  sixth  or  eighth  buttress. 

12.  BUTTRESSES.  In  building  the  buttresses  an  established  grade  will  lie  taken  for 
the  top  or  offset.  Each  buttress  shall  he  filled  continuously  up  to  the  top  or  offset.  Steel  rods 
and  pins  shall  be  imbedded  in  the  buttresses  as  shown  on  the  plans. 

The  deck  shall  then  be  laid  to  the  top  or  to  the  point  of  said  offset.  After  gS  hours,  if 
the  concrete  is  sufficiently  set,  the  forms  may  he  removed  and  used  over  again.  II  there  is  more 
than  one  offset  in  each  buttress,  each  section  of  each  buttress  tip  to  the  next  higher  offset  shall 
be  built  continuously,  and  the  deck  laid  as  before. 

13  Dl  iCK.  The  dock  shall  he  laid  in  longitudinal  sections  of  a  width  to  constitute  not 

more  than  one  day’s  work.  Every  section  shall  end  at  the  middle  of  a  buttress. 

>4.  STEEL.  Steel  rotls  shall  he  imbedded  in  the  concrete  of  the  deck,  apron,  base, 
beams  and  buttresses  wherever  shown  in  the  plans.  They  shall  be  spaced  as  shown  in  the  plans. 
The  design,  location,  dimensions,  and  connections  of  the  rods,  also  the  section  of  steel  of  which 
they  are  composed  and  all  secondary  re-enforcement  shall  lie  as  shown  on  the  plans. 

Steel  rods  shall  be  imbedded  near  the  tension  side  of  the  deck,  ipron  and  beams.  No 
reliance  shall  he  placed  on  the  adhesion  between  the  steel  and  the  concrete,  but  special  rods 
(known  as  ) 

shall  be  used.  The  distance  of  the  centre  of  the  rods  from  the  outside  of  the  concrete  shall  r.ot 
be  less  than  the  diameter  of  (lie  rods.  Aii  steel  must  tie  tree  Horn  paint  anti  oil,  anti  all  scale 
shall  be  removed  before  imbedding  in  the  concrete. 

Steel  wire  stirrups,  wire  netting,  expanded  metal  or  other  material  as  secondary  re- 
cnforcement  shall  be  provided  and  imbedded  in  the  concrete  as  called  for  in  the  plans. 

15.  MOLDS  OR  FORMS.  All  buttresses,  abutments,  tleck,  apron,  beams,  etc.,  sh.m 
be  built  in  wooden  forms.  These  forms  shall  be  substantial  and  practically  unvieldir  with  tight 
joints,  and  built  to  the  proper  dimensions  for  the  work  intended.  The  inside  surface  of  the 
forms  shall  be  of  planed  and  smooth  lumber.  When  the  work  is  complete,  all  forms  shall  re¬ 
main  the  property  of  the  Amburscn  Hydraulic  Construction  Company. 

id.  FINISHING.  The  concrete  shall  be  rammed  directly  against  the  molds  and  work  d 
down  at  the  faces  of  the  molds  with  a  fork  or  spade,  and  after  the  molds  have  been  removed  all 
exposed  surfaces  where  necessary  shall  be  floated  to  a  smooth  finish  with  a  semi-liquid  mortar 
composed  o{  one  part  of  cement  and  two  parts  sand,  care  being  taken  that  no  body  of  mortar  is 
left  on  the  face,  sufficient  only  being  used  to  fill  the  pores  and  give  a  smooth  finish. 

The  crest  of  the  dam  shall  be  re-enforced  in  thickness  as  shown  in  the  plans,  a  id  shall  be 
finished  with  a  layer  of  mortar  composed  of  one  part  of  cement  and  three  parts  of  sand,  to  a 
width  and  thickness  indicated  on  the  plans.  This  finishing  layer  must  be  put  on  before  the  con¬ 
crete  under  it  has  set. 
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9.  CAliE  OF  FINISHED  WORK.  Particular  care  shall  he  taken  of  finished  work 
as  the  work  progresses,  ami  the  same  shall  he  covered  with  plank  or  canvas  while  settin-  if 
necessary  to  protect  it  from  the  weather.  If  necessary  the  concrete  shall  he  thorn.,  ddy'wet 
down  every  24  hours  for  at  least  six  days  after  completion. 

10.  C0NNLC1  IONS.  In  connecting  concrete  already  set  with  new  concrete,  the  sur¬ 
face  shall  he  cleaned  and  roughened,  and  mopped  with  a  mortar  composed  of  one  part  cement 
and  on&  part  sand  to  cement  the  parts  together. 

Each  course  shall  he  left  somewhat  rough  to  insure  bonding  to  the  next  course  above  ; 
and  if  it  be  already  set,  it  shall  he  thoroughly  cleaned  anil  dampened  before  the  next  course  is 
placed  upon  it.  The  work  shall  he  carried  up  in  sections  of  convenient  lengths  and,  so  far  as 
practicable,  complete  without  intermission. 

11.  EXPANSION  JOINTS.  Expansion  joints  shall  be  made  in  the  deck  and  apron  in 
the  centre  of  every  sixth  or  eighth  buttress. 

12.  f! V 1 TR ESS RS.  In  building  the  buttresses  an  established  grade  will  he  taken  for 
the  top  or  offset.  Each  buttress  shall  he  filled  continuously  up  to  the  top  or  offset.  Steel  rods 
and  pins  shall  be  imbedded  in  the  buttresses  as  shown  on  the  plans. 

The  deck  shall  then  be  laid  to  the  top  or  to  the  point  of  said  offset.  After  48  hours,  if 
the  concrete  is  sufficiently  set,  the  forms  may  be  removed  and  used  over  again.  If  there  is  more 
than  one  offset  in  each  buttress,  each  section  of  each  buttress  up  to  the  next  higher  offset  shall 
be  built  continuously,  and  the  deck  laid  as  before. 

13  DECK.  The  deck  shall  be  laid  in  longitudinal  sections  of  a  width  to  constitute  not 
more  than  one  day’s  work.  Every  section  shall  end  at  the  middle  of  a  buttress. 

14.  STEEL.  Steel  rods  shall  be  imbedded  in  the  concrete  of  the  deck,  apron,  base, 
beams  and  buttresses  wherever  shown  in  the  plans.  They  shall  be  spaced  as  shown  in  the  plans. 
The  design,  location,  dimensions,  and  connections  of  the  rods,  also  the  section  of  steel  of  which 
they  are  composed  and  all  secondary  re-enforcement  shall  be  as  shown  on  the  plans. 

Steel  rods  shall  be  imbedded  near  the  tension  side  of  the  deck,  mron  and  beams.  No 
reliance  shall  be  placed  on  the  adhesion  between  the  steel  and  the  concrete,  but  special  rods 
(known  as  ) 

shall  be  used.  The  distance  of  the  centre  of  the  rods  from  the  outside  of  the  concrete  shall  not 
fcc  less  than  the  diameter  of  the  rods.  All  steel  must  be  free  from  paint  ami  oil,  amt  all  scale 
shall  be  removed  before  imbedding  in  the  concrete. 

Steel  wire  stirrups,  wire  netting,  expanded  metal  or  other  material  as  secondary  rc- 
enforcement  shall  be  provided  and  imbedded  in  the  concrete  as  called  for  in  the  plans. 

15.  MOLDS  OR  FORMS.  All  buttresses,  abutments,  deck,  apron,  beams,  etc.,  shall 
be  built  in  wooden  forms.  These  forms  shall  be  substantial  and  practically  unyielding,  with  tight 
joints,  and  built  to  the  proper  dimensions  for  the  work  intended.  The  inside  surface  of  the 
forms  shall  be  of  planed  and  smooth  lumber.  When  the  work  is  complete,  all  forms  shall  re¬ 
main  the  property  of  the  Ambursen  Hydraulic  Construction  Company. 

16.  FINISHING.  The  concrete  shall  be  rammed  directly  against  the  molds  and  work  d 
down  at  the  faces  of  the  molds  with  a  fork  or  spade,  and  after  the  molds  have  been  removed  all 
exposed  surfaces  where  necessary  shall  be  floated  to  a  smooth  finish  with  a  semi-liquid  mortar 
composed  of  one  part  of  cement  and  two  parts  sand,  care  being  taken  that  no  body  of  mortar  is 
left  on  the  face,  sufficient  only  being  used  to  fill  the  pores  and  give  a  smooth  finish. 

The  crest  of  the  dam  shall  be  re-enforced  in  thickness  as  shown  in  the  plans,  and  shall  be 
finished  with  a  layer  of  mortar  composed  of  one  part  of  cement  and  three  parts  of  sand,  to  a 
width  and  thickness  indicated  on  the  plans.  This  finishing  layer  must  be  put  on  before  the  con¬ 
crete  under  it  has  set. 


OCD^E/^ 


17.  ERECTION.  The  Contractor  shall  employ  suitable  ami  competent  labor  (or  every 
kind  of  work.  The  Contractor  shall  furnish  all  staging,  centering,  casing,  forms  and  material  of 
every  kind  required  in  the  erection  of  the  work  ;  also  all  plant,  including  boilers,  engines,  pumps, 
derricks,  mixing  machines,  conveyors,  bariows  or  other  appliances  necessary  for  carrying  on  all 
parts  of  the  work.  The  Contractor  shall  build  all  coffer  dams  and  do  all  necessary  pumping  un¬ 
less  otherwise  agreed,  and  shall  assume  all  risks  for  loss  or  damage  to  the  work  incurred  by  ice, 
floods,  or  other  cayses  during  construction. 

18.  WORK  EMBRACED  BY  CONTRACT.  The  Contractor  shall  do  all  the  work 
prescribed  in  these  specifications  and  as  shown  on  the  plans,  for  the  structure  complete  from  out 
to  dut  of  shore  abutments,  unless  otherwise  modified  in  writing. 

19.  CLEANING  UP.  After  the  completion  of  the  work,  and  before  final  acceptance 
thereof,  the  Contractor  shall  remove  all  temporary  structures  and  rubbish,  and  leave  the  work  in 
a  neat  condition. 

20.  REMOVAL  OF  OLD  DAM.  If  the  site  of  the  proposed  structure  is  occupied  by 
an  old  dam,  the  same  shall  be  removed  by  the  Contractor,  unless  othenvise  agreed.  The  mate¬ 
rial  therein  may  be  used  by  the  Contractor  at  his  option. 

21.  EXTRA  WORK.  The  Contractor  must  be  prepared  to  do  any  extra  work  that 
may  be  ordered  in  writing  by  the  Owner,  and  for  this  he  shall  be  paid  at  current  contract  rates 
for  work  of  a  similar  character, — or  if  the  extra  work  is  of  a  class  for  which  no  rate  is  fixed  by 
current  contracts,  he  shall  be  paid  the  actual  reasonable  cost  thereof,  plus  15  percent  of  said  cost. 

22.  ESTIMATES.  Unless  otherwise  provided,  approximate  estimates  of  the  work  done 
and  material  furnished  shall  be  made  on  or  about  the  last  day  of  every  month,  and  a  valuation  of 
the  same  in  proportion  to  contract  prices  for  the  completed  work  shall  be  made,  which  sum  shall 
be  paid  to  the  Contractor  in  cash  on  or  about  the  fifth  day  of  the  following  month,  less  a  deduc¬ 
tion  of  15  per  cent  upon  said  valuation,  which  shall  be  retained  until  the  .final  completion  of  the 

i  work. 

23.  FINAL  PAYMENT.  Upon  the  completion  of  the  work,  the  Contractor  shall  be 
i  promptly  paid  the  balance  of  the  contract  price  which  shall  then  remain  due  and  unpaid. 

!  '  . 
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Proposal  for  aXoncrctc-tStccroravny  oam; 

(I'nclcr  patents  of  Anilmtsen.  S:\yles  ami  Cliurdi.) 

Boston,  April  1',  '.'-'Or. 


i 

I 

stri  MiG. 


;  Xu  roots,  tup?,  muok  and  vegetable  matter  nV_s.ll  be  ronoted  from  the 
cite!  of  the  dam  boforo  any  work  is  begun  on  the  dam. 


i 


CORE  WALL  TRENCH. 


Tho  oore  wall  and  r irg  wall  tronbheo  are  to  be  exoavated  to  such  a  depth 
as  shall  secure  a  good  foundation,  and  are  to  be  olose  cheated  with  two  inch 
shooting  tdton  over  ton  feet  in  depth,  or  where  it  may  be  accessary.  Hand  Pnzr,n 
sufficient  to  beep  thee©  trenches  olear  of  water  during  tho  progress  of  tho  work 
are  to  be  provided  by  the  Contractor. 

*  I 

'  CONCRETE. 

I 

‘  Tho  core  wall  and  cut-off  walls,  and  the  foundation  of  the  wing  walls 
are  to  bo  built  of  cement  composed  of  Portland  cement,  one  part;  dean  oharp  sand, 
three  parts;  screenings  of  fine  gravel,  two  parts;  and  gravel,  not  more  than  two 
and  eno-half  inches  in  greatest  dimensions,  four  parts. 

i  • 

*  Or  tho  following  mixture  may  be  used;-  Portland  cement,  one  part;  sand, 
three  p^rta ;  gravel  or  screenings,  two  ports,  with  sound  clear,  clones  cot  into 
this  Mixture.  The  stones  not  to  exoeed  two  feet  in  longest  dimensions,  and  to  be 
tamped  into  the  mertar  so  that  at  no  point  shall  one  stone  be  within  two  inches 
of  any  other  stone  or  within  one  inch  of  the  faoe  of  the  wall. 


;  CORE  TALL . 

'  The  oore  wall  is  to  be  built  up  between  plank  forms  placed  so  as  to  bring 
the  work  to  true  lines  and  surfaces .  After  tho  concrete  has  become  sufficiently 
cot  it  is  to  be  plaotorod  on  the  up  stream  si  do  with  a  coat  of  tier  tar,  -no-!  alf 
""inch  thick,  composed  of  one  part  Portland  cement  and  one  part  send,  which  rV.cn 
sot  rill  bo  worked  over  with  a  coat  of  neat  nerort  grout .  THr  rd!  nhcll  be  Vv.ilt 
so  that  the  joints  between  successive  layers  shall  be  broken  in  the  building. 


PAVING. 


The  interior  slopes  of  the  embankments  a re  to  be  paved,  tho  stones  to  be 
set  on  end  and  thoroughly  rammed  into  place,  on  Bix  inohes  of  gravel,  no  stone  of 
which  skii  shall  be  over  one  end  one-half  inches  in  diameter,  the  jHr.tc  between 
the  paviiig  to  bo  thoroughly  chinked  with  wedge  shaped  spalls. 

The  wastersray  is  to  be  paved  as  shown  with  large  stones  sot  in  oonorote. 

EKBANKHKNT. 

’  i 

Tho  filling  of  the  trenoh  inside  the  oore  wall  and  all  tho  embankment 
innido  the  oore  wall  shall  be  of  selootod  olay  and  gravel  mixed  in  j  roper  lions 
which  will  bo  sntiofnotory.  Tho  material  shall  be  oartod  from  pits  and  shall  be 
r from  lumps  or 


from 
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proposal  •g'QR  a  corr.mTV-r,Tr.yrL  gravity  rwr. 


(Under  patents  of  Amburuen,  Saylos  and  Churoh. ) 


The  Consolidated  ".'atcr  Co.  of  Utica, 

234  Gone  Bee  street, 

Utica,  IT.  Y. 

Gentleman :  j 

I 

Fe,  The  Ambureen  Hydraulic  Construction  Co.,  of 
Boston,  Mass.,  hereby  propose  to  you,  The  Consolidated  Water 
Co#  of  Utica,  N.  Y. ,  to  deoign  and  build  for  you  a  eoncrete- 
steel  dam  with  concrete- steel  out-off  wall  and  with  concrete- 
steel  abutments  and  oore  walls  with  earth  embankments,  with 

‘  measuring  wo ir  within  the  structure,  and  lo-  nlulce  as  you  “ 

i 

shall  order,  all  substantially  as  oho«n  on  plan  proparod  by 
us  #6-30,  dated  T^aroh  21,  1906,  and  in  accordance  with  speci¬ 
fications  hereto  attached,  — eaid  plan  and  specifications  be- 
ins  made  a  part  of  this  instrument.  The  location  of  thlo 
dam  to  be  upon  whut  is  known  as  The  Upper  Gray  site  on  the 
Black  Creek,  which  has  been  indicated  on  a  certain  profile 
furnished  to  us  by  you, --upon  the  following  terms: 


For  the  eum  of  013,240,  we  will  prepare  and  fur¬ 
nish  all  plana  and  schedules  of  material  required;  furnish 
all  relnforoinG  steel  rods  f.  o.  b.  oars  Boland;  iurnitirT**** 

i  ] 

all  lumber  for  forms  and  staging  for  concrete  (but  not  for 

» 

apron  or  sheeting  and  piling  for  trenohes)  either  at  Poland 

i 

or  Gray  mill;  furnish  the  use  of  all  tho  neeessaiy  plant, 

inoludlng  boilers,  engines,  derricks,  stone  oruohos,  and  all 

I 

necoesory  tools  and  maohinorj,  with  tho  exception  of  steam 
pumps,  pile  drivers,  and  horses  and  oarta,  oamo  to  be  do- 
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livorod  'by  U8  at  Poland;  and  furnish  the  services  of  a  con- 
potent  superintendent, ‘ including  his  traveling  expenses  and 
board)  from  the  beginning  to  the  completion  of  the  work; 
and  furnish  aloo  the  servlcoo  of  a  oomj>etent  engineer  of  tho 
oompany,  skilled  in  tho  construction  of  dams,  who  shall 
Ylslt  and  assist  in  the  work,  as  often  as  is  necessary  for 
its  proper  performance  and  supervision.  We  will  begin  the 
work  immediately  after  tho  acceptance  of  this  proposal, 

And  prossoutc  the  same  diligently  and  continuously,  and 
complete  the  same  at  the  earliest  practicable  date;  it  be¬ 
ing  estimated  that  tho  work  should  be  completed,  ready  for 
use,  within  six  months  from  the  signing  of  the  aentruet. 


The  abOYO  is  for  on  extension  dam  having  a  present 
height  of  30'  above  the  floor  and  designed  to  carry  ulti¬ 
mate  height  of  40'  and  sustain  a  flood  of  6'  on  tho  orost, 

! 

oil  as  indicated  upon  tho  preliminary  plan  above  referred  to. 


Tho  toms  of  payment  of  tho  above  sura,  which  terms 

! 

you  haroby  accept,  shall  be 

( 

20$  when  the  plant  is  delivered  as  above  stated 

20$  when  the  steel  and  lumber  are  delivered  as  above 

stated 

15$  when  one- third  of  the  dam  is  completed  by  yardage 

estimate 

16$  whon  two-thirds  of  tho  dam  is  completed  by  yardage 

estimate 

15$  whon  tho  dam  is  fully  completed 

15$  thirty  days  after  the  dam  io  fully  completed 


*  All  otho  •  material  not  above  specified  shall  bo 

purchased  by  you  on  roqulsltione  proparod  by  us  or  ordered 
by  us  as  agents  on  your  aocount  as  you  may  instruct,  and 
bills  for  same  In  either  oaso  are  to  bo  paid  at  net  cost  by 
you  without  profit  to  us. 


Oo 


All  othur  bills  for  labor,  freights,  cartages  and 

i 

incidentals  shall  be  paid  by  you  at  not  oost  without  profit 

! 

to  us  on  aocount a  auditod  and  approvod  by  us. 
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Any  discounts  which  we  may  bo  oblo  to  negotiate  c 
any  nate rials  ordered  for  you  or  for  your  account  Bhall  bo 
wholly  for  your  benefit,  our  sole  oomponoatlon  lying  within 

I 

the  sum  of  £13,240,  aboro  named. 


It  is  mutually  understood  that  none  of  the  above 

i 

montioned  payments  shall  be  made  by  you  to  ua  until  we  have 
delivered  to  you  an  indoranity  bond,  with  approved  curety 
company,  in  the  sum  of  $20,000,  which  shall  guarantee  the 
stability,  tightness  and  permanence  of  all  the  concrete  one 
stool  work  in  the  roll  way  with  its  walls,  floor  and  abut* 
mento,  shown  on  the  nbovo  montioned  preliminary  plan,  for 
the  term  of  two  years  after  the  eomplotlcn  of  the  entire 
work. 


Vo  estimate  the  cost  of  the  same  to  be  $35,400, 
which  estimate  is  based  upon  the  present  price  of  cement, 
said  price  being  not  more  than  52.4'  per  barrel  delivered 
at  the  site  of  the  dam,— which  sum  of  935,400  includes  tho 
cost  of  the  coffer  dam  and  the  handling  of  tho  water,  also 

the  earth  excavation  and  the  book  fill  of  tho  core  wall  to 

{ 

the  depth  as  shown  on  the  above  mentioned  plan,  also  the 
stone  paving  of  the  water  elope  and  waotoway.  The  esti¬ 
mate  of  £30,400  further  includes  tho  sum  of  $13,240  numod 
as  our  o on tract  portion  of  the  work,  and  contemplates  the 

f 

completed  dam  ready  for  use. 

l  _ 

It  is  mutually  agreed  that  the  core  wall  and  out- 
Off  wall  shall  be  carried  to  a  depth  which  w*ll  insure  a 
good  foundation  and  an  effeotual  prevention  of  tho  puoeago 
of  any  water  beneath  the  dam,— and  as  the  depth  to  whieh  th 
core  wall  shall  be  carried  is  not  at  presont  determined,  an 
M  method  of  its  conotruotion  has  not  as  yet  been  deter 


V  \ 

\ 


aV.^'  '■> 


lBB.  It  1.  mutually  «roed  that  euoh  depth  and  motfud. 
rilt^  adopted  a.  one  mutually  .utloPuetoo  to  .  .  - 

Z  0,  -  —  00"8tr”OUO"  C0•' 

,r..ld.ut  of  the  conaolldated  dat.r  Co. 

lB  eonaia.rntlon  of  -  —  -“»n“4  “ 

,  „,rt  and  in  oonoldoratlon  of  the  ahoee 
ho  performed  on  o  p  i  lt  lB  horehy 

mentioned  payment,  ta  he  made  on  your  part.  » 

«r..d  that  your  aooeptaneo  under  your  hand  and  ooal 
til.  propoeal  o.netltuteo  a  oontraet  h.tueon  uo. 


Bejootfully  sutaitted, 
dMBURSEK  intDBAUhIC  cossnuction  CO. 
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Jeore  tary. 
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;in  ’jathh  coupaws  new  stopaoe  hebervoih  at  gray,  hepjciuer  co.,  n.y. 


tub  7/ 
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i  “  .v.n?  ivv. 


•  ■•.  nr  in  :  *"•  1 

•  In  keeping  •  it.h  its  progressive  methods,  tho  Con¬ 
solidated.  Y/ator  company  is  making  prcprrntiona  to  construct  a 

■. '!  i 

largo  storago  Reservoir  at  Bennett's  Hill  on  BIrok  Crook  about 

t"’  -r  /  M 

ono  and  ono-half  milos  above  tho  Yillago  of  Gray.  Gray  lo  a  small 

J."  •  •  •.!:  ;!•  > 

village  of  not  war  BOO  inhabitants,  located  Just  ribov©  tho  Porks 

i  t •  -  ■».  »  j 

In  Black  Crook  at  a  point  about  twenty-five  miles  northoast  of 

i  •,  «. .. .  rt .  •  r  v-‘  ;  •  ;  -  1 

Utica.  Its  only  Indue  try  not?  in  a  ntcan  saw  mill,  In't.ho  past 

.  j 

Its  Ir^coat  mill  produced  olothenpinn,  blit  the  old  clothespin 

'i  i  ••  ••  .  i 

factory  hna  boon  abandoned  thono  nany  years.  To  the  northeast  of 


bray  Black  Crook  divides  into'  throo  branches  which  traverse  a  wild. 

j 

country  devotod  entirely  to  tho  lumbermen,  huntsmen,  fiohomcn. 


"  and  those  who  sack  rotlrtsnont  from  tho  cares  of  the  world  uurlng 

itho  sunnor  time.  ' Jeraeyllold  Lake,  which  covers  about  1000  acres 

tf  •*  |  .... 

j  lotanda  at  tho'hoad  of  tho  north  branch.  Tho  other  branches  tare 

i  fed  by  numerous  lnkos  which  lie1  hidden  In  the  region -hitherto  known 


tho  cares  of  the  world  uurlng 


only  to' tho  hunter  and  trapper. : •  '**-  or  v  uts  hjj  }, 

h.'.vu  vo  bo  >v» •*•••  . 

In  order  to  secure  tho  water  supply  of  West  Canada  - 

Crook  for'  tho  City  "of  Utica, '  ltj  has  been  neoossnry  for  tho  wator 

Cccnpany  to  nnko '  compensation  toi  tho  owners  of  mills  and  water  powers 

the  i<  ■  ...... 

at  a  point  bolow  it3  Intake  above  Hinckley.  This  is  tho  mnin  purpose 

M- •  •  .  .  !  . 

of  those  storage  reservoirs.  Hot  tho  least  useful  foatxiro  of  then 

» .1  J  ‘  V.'  •  ,  •  •  •  .1  - 

will  be  tho  relief  which  it  will  afford  to  the  people  of  Herkimer 

>;»-•»  Jj.f.  *.*'■*  •+?  .r 

by  ontching  flood  v/ators  in  tho' spring  time.  Tho  people  of  Herkimer 

Mv'i  ••  *  t  .  I 

know  well  tho  trials  that  conn  to  then  during  tho  freshet  season, 

;  and  will  view  with  satisfaction1 any  effort  made  on  tho  part  of  the 

M  .  <  (■,!■  I  »  ■  '  ...  j.  .  .  , 

Y/ntor  Company  to  afford  uuoh  roliof.  Even  though  the  water  company 


Even  though  the  water  company 


does  divert  fron'tho  orook  thono  surplus  Waters  which  oro  nothing 
but  a  nuibcnce  to  Ilorkinor  mhabitanto.  It  will  turn  them  to  good 


.  M.;  •>,)*- 

oooount  for  tho  supply  of 


•'tho'’city 


of  Ution,  its 'neighbor  and  slater 


oity  in  tho  Kohawk  Vnlloy. 


if.  "  ", 

C- .  ' 
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Tho  Company  v/ili  draw  from  thin  renervoir  during 


'  '•  1  >  t  ■  • : >  I  '  •  ■=  • 

periods  of  low  flow  uhon  tho  waters  flowing  into  Wont  Canada 

Greek  are  insufficient  to  supply  tho  mills,  and  there  la,  thorofore, 

•;  \  -:v  -.  I 

no  water  running  to  wnoto  ovor  tho  mill  dons.  In  order  to  divert 

i*  r>\v-  it*  ?•••'••  •  i  . 

«o ; ora  from  t2io  Crook,  tho  Company  aunt  dran  from  ita  storage 

rofeorvoira  at  auoh  tinea  whatever  water  it  nay  take  through  itnplpo 

•  (  •  ■  '  :r'{  iv>  i  «.  —  •  J  •  ■  .  J 

lino  to  Utloa.’  For  tho  purpose  of  carrying  out  thla  schcmo,  the 

4:  .  .1 

Company  during  the  past  yoar  purohasod  two  largo  roaejrvolr  baoina 

u\  ••*  •  •  •••  ••*.■  I 

obovo  Cray  on  tho  south  branch  of  Black  Creek.  Tho  lower  basin, 

k-j  ■.  •■'.v::--  A.’,  •  •  '  •••  •  l 

having  a  dan  at  Gray  Villago,  spreads  out  ovor  about  300  ncre3.  At 


r.  :  -i  ■■  •  i 

the  head  of  thi3  basin  whore  the  shore 

V;  !.  •  '.c. f  ■  I  ’ 


line  of  tho  valloy  draws 


together  into  n  narrow  gorgo  stands  tho  Bennett  saw  mill.  At  this 

♦.  I  C  «  2.  ■  •  .  i-‘  : 

point  an  old  log  dam  exists  v/lth  a  very  old  fashioned  saw  mill  juat 

p I  in (••  n."  •.  .  •  s\  •  ? 

below  it.  Tho  site  is  a  picturesque  one.  One  of  thoso  old  covorcd 
•i  -p  J.*e  :  b i- 

wooden  bridges  spans  the  stream  where  tho  road  crosses  it.  Above 

tho  present  dan  thore  lioo  a  broad  expanse  of  flow  ground.  A  dam 

Ti|  .  I  •  ’ 

of  the  u3.tina.te  wosslbJ.o  height  at  this  point  would  flood  about  05 o 

;r:l  ::Ur.  •  .1 : ’•  ^  .V  -  ' 

acres,  for  the  most  part  densely  wooded.  All  of  those  woods  will 
nil  »»  !V  .!.  •  .*  s  r  •• .  .  :  .  .i  •'  s  . 

have  to  be  olearod  off.  The  good  timber  has  been  sold;  the  under- 

I  ’-'•.I.**.  \\:\\\  -  ,  •••  '•  .  “ «  "Pi- 

brush  will  bo  burned.  When  a  dam  has  been  eroctod  horo,  it  will 
fosa'a 


broad  lake.  To  the  eye  of  an  j  observer  standing  on  one  of 


this  surrounding  hills  it  will  present  a  vory  irregular  contour  with 

V  :•  ••  ••  -,t  *1  ‘.t.ii.i  m-m,  -  «  '  • 

a  spall  inland  about  one-quarter  of  a  mile  above  tho  dam.  There 

will  bo  many  long  reachoo  and  boys  following  the  ravines  which  enter 
"••>*.*>  w? The  r-  ♦.?  'vt  -  in  -  >•«:*.  .  .> 

the*  basin  on  both  sides  at  its  head. i  Two  main  streams  flow  into 
l,;j  *  •  >1  o ‘J  !  ■■  by  ■■  .  •••••’■A.  4  >'  :  '  'l  ' 

the  basin  dirootly  at  tho  upper  end,  ‘one  Yellow  Brook,  tho  othor 

f  ..>  •  .  < ■  ■■' <r. i  i  i  1 1  ,t  '  ,  •"  '■ 

tho  main  stream  of  Black  Creek,  so  that  at  its  upper  end  tho  basin 
i-.  t.r  ••T'.T--.  .'■*•  *.  •  1  '' 

loo cs  not  unlike  the  tail, of  a  fish.  Thus  it  will  form  a  beautiful 
i •'!  i  r.'.v-*!  m  *  •■>  iv  •> :  i?;  tt  ••  •■'o-  ,  *  7«*  . '.cr-*  ■■ 

shept  of  wator  for  plonsure  pcirposesj  situated  in  n  charming  region 
.<".•(  «  '  *:•'*■'.  'v-'-rv:ry  »i  *•  . •  ••  -  '• 

vhoro  fishing  and  came  abound.  It  will  bo  next  in  else  to  Jor3ey- 

'v.  |  ;  cv  .  .1  ■  1  I"  .4  ■ 

field  I<alco,  and  quite  tho  largest  lnko  in  the  West  Onn.ada  wntorohed, 

prj  uaure  u«o  wcui...:  .  •'  «  jui( -  i  .c 

filly  renin t  any. ice  yrc.  •■‘roe  Aid-: blow  a%e  ‘o  ♦  . 


vjvf  /Z 


blow  d’.e  *o  ♦  . 
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if  wo  -oxoopt  tho  V’oot  Canada  Lukes  and  Honnodagu  Lake. 

Tho  plan  adopted  by  tho  company  I3  not  to  erect  a 
dna  to  the .full  height  at  present,  but  to  a  height  of  SO  foot, 
loavinc  10  feet  to  be  added,  atj  some  future  tliao.  Pxobebly  the 
most  interesting  foature  and  one  entirely  new  to  this, section 
ot  the  country  is  tho  typo  of  dan  which  hae  been  adppted.  It  la 
neither  of  wood,  nor  otono,  nor  yet  wholly  of  earth,  but  nil  three 

togethor  with  steel  added*  Tho  concroto  construction  is  a  new 

t  ■  > 

departure  in  dams.  People  are(<iuite  familiar  now  tilth  tho  use 
of  concrete  made  of  otono  and  Portland  cement,. and  reinforced 

('  •  *  I  -  .  '-I  > 

with  .steel  rods. of  peculiar  shape  which  aro  set  in  tho  body  of 

I"-"''  •  !  •  »  ■•••  ■  ■  ■ 

the. ooncrqto*  Today,  hundreds  and  even  thousands  of  buildings 

ore  being  oonotructed  in  this. manner,  to  say  nothing  of  all  classes 

»  ...  • 

pf  pbb lie .works,  bridges,  reservoirs,  sowers,  aqueducts,  and  other 
similar  structures,,  which  can  bD  more  cheaply. and  durably  built  in 
.this  way*  .  The  City  of  Mexico  fjjr  Instance  Is  now  building  Its  now 
aqueduct  entirely  in  this  manner,  drawing  Its  supply  from  living 
streams  many  miles  from  the  great  City  on  tho  plateau, 
of  brJ.ilw.-j,  3  .Concrete  steel  construction,  as  applied  to  dams, 

£rlngs  Into  play  the  hydrostatic^  principle  whoreby  the  weight  of 
,tho  Water  .itself  Is  used  to  hold  the  dam  in  place,  thereby  doing 
ewoy(with4the  necessity  of  solid,  masonry  structures,  suoh  as  hithor- 
to  have  been  regarded  as  indispensable.  Suoh  a  dam  built  simply  of 
oonorete  without  the  steel  reinforcement  would  bo  crushed  together 
lilt®  an  eggshell  simply  by  the  weight  of  the  water*  Tho  saving 
(feature  is  the  system  of steel  rods  bedded  in  thu  conoroto  and  placed 

*'  '  .  ’  *  j  .  . 

about  6  inches  apart*  The  shell ‘Of  tho  dam  so  constr  ted  varies 
from  8  inches  t6  10,  inohos  in.  thi^okhoss,  a.  ypry  different  structure 
from  a  solid  masonry  dam  with  a  base  25  foot,  wido.  The  deck  of 

•  —  *  *•  "  •  '  .  |  •  .  .  *  .  .  ,  ,'r  :  .  .  *  • 

the  dam  00  constructed,  win  not  only  withstand  all  the  hydrostatic 

.  .  I  .....  . .  . 

pressure  duo  to  the  weight  of  tjtej  water  upon  it,,  but  will  success¬ 
fully  resist  ony.loe  prossures  or i any  accidental  blow  duo  to  tho 

•  -  *  '  1  .....  >  :  |  . .  .  ..t.i  ...  ■  .  .  Jli 
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'cioaRaa  of  logrj,.;ornny  unusual  atrnin  that  may  bo  brought  to  boar 


pon  it..  n)V.r*!!%  v 


\  .  l  ' 


.  j  Por  tha  original  Idoa  an  to  tho  ahapo  and  tho 

g<  ncral  method  of  tho  conn  traction  of  this  typo  of  dm,  ttq  alo 
indebted  to  Hr,  .Arcburacn,  a  young  Horwogion  engineer,  who  has  given 
tho  name  to  the  Amburacn  Hydraulic  construction-  Company  of  Poo  ton, 
a  concern  which  la  now  building  dam  In  all  pr.rtn  of  tho  country 

...  ■  i 

In  accordance .with, this  nan  nethod.’:  ' 

Tho  general  ahapo  of  the  dm  in  triangular, 

tho  longeat  aide  being  tho  baao,  tho  top  or  apex  of  tho  triangle 

1-  • 

foming.tho  croat  of  tho  dm.  The  bnao  is  onlled  tho  floor,  the 
upetream  side,  tho  deck,  the  downstream  8lde,  tho  apron,  and  tho 
curved  rollvrr.y  at  the  bottom,  the  bucket,  -  The  water  flovdng  over 

.  "  i  '  . . ,  . 

the  top  of  the  dam  alldoe  gently  down  the  apron  being  doflcctcd 
at  .he  botten  by  .the  bucket  Into  a  film  flowing  horizontally,  so 
tha  ,  when  floods,  pass  over  tho  dam  they  will  not  scour  tho  bottom 
of  the  stream  below  it.  The  dm  la  hollow,  and  this  given  an 
opp<  rtimlty  .for  many  advantages  which i  ore  being  utilised  In  various 

wayf*.  por  instance  dams  of  this  Kind  are  sometimes  uoed  in  plcco  ‘‘ 

■ 

of  t -idgeo,  forming  a  covered  way  for  j travel  accrooa  tho  otre jn.  Tills 
typo^alao  gives  an  opportunity  for  housing  porrer  plants,  thus "saving 
the.  ost  of.  building  a  power  houao,  /^dvantago  la  dco  taken  of  - 
the  vacuum  created  by.  the.  overpassing  pater  to  apply  a  strong  draught? 

;  to  ti  o  water  .wheels,  and  thun  materially  lncrcaso  their  power  ;)fl 

trolly  -  v.--' These  are  Bone  .of  ,th<jj  apqoial  benefit'd  Of  this  r‘  tu 
type  of  dam.  .  It  wa3  especially  adaptod  to  the  situation  at  Upper  '-ul'r 
-  Gray,  owing  to  the  fact  that  this  Klndi  of  a  dart  could  be  built  on 
•the  g*avol  foundation  found  at  that  place,.  *•'  C1 

„  i,  Tho  Water  company  has*  made  a  contract  with  '•  '* 

'  %  /*»  »  1.9  v  j 

tho  Ambursen  Hydraulio  Construction  ennpany:  foif-  tha  construction'1' 
of  a  dan  SO  foot  li;.  height  with,  a  oplllway.:100  foot  long.  Tho  f*  f>  - . 

proliainary  work.,  has  alrokdy  been  started,  and  will  be  pushed  with 

•  ’  t 

vigor.1  Tho  ccncral  method  ,of  construction  is  practically  tho  same 

<  1  •  * 


.  I* 

i.. 


;  l 
:  % 


I  «»v,  maoK  wi:i  — 

•  -1 
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as  that  emplcyod  in  the  erection  of  oonorote  otool  brldgen  raid 
nlnilar  ntruoturou,  brokon  stona  or  gravol  concrete  being  itood 
for  the  purpose.  The  total  apan  from  ono  ond  of  tho  don  to  tho 
|  othor  is  305  foot  of  Which  about  105  foot  in  of  concroto  conntruct- 
J  I  on  at  the  npillvray.  On  either  oiclo  of  t,h«  spillway  a  coro  wall 
of  concrete  extendo  deep  into  thq  bank  on  both  Bidoe  for  an  add¬ 
itional  distanoo  of  180  feet  on  the  north  aide,  and  about  100  foot 1 
on  the  south  side.  Thto  ooro  vrall.  will  bo  led  nod  in  a  travel  en- 
banknont  rising  to  a  height  of  fi  -feet  above  the  crest  of  the  arm- 
way |  so  a&  to  allovr  ' for  the  hicheat  floods  that  are  itnoin  to  pans 
down  Black  Crook  in  tho  freshet,  sBSBon.  These  erabanlcnentn  and 
bore  wall  will  bo  built  in  accordance  with  tho  practice  usually 
followed  in  oreotlng  rennrvoir  embankments,  the  inboard  alopo  boing 
faded  with  a  slope  wall  nndo  of  large  field  stone  to  prevont  erooion. 
The  interior*  of  the  dam  will  bo  vitilisod  to  house  the  valvoa  and 
•  censuring  weira  that  are  necessary  for  drawing  water  from  the  basin 

I ’or  the  purposes  for  which  it  is  constructed.  The  hollow  dm  offordn 

in  ;adBlrablo  opportunity  for  all  this  apparatus,  protecting  it  from 

he  weathor  and  nloo  the  logs  and  ico  which  may  oone  down  in  times 
if  'finnrt.v  -V  V1U  *  .•  .  ->;d  ot.br.  w::  »„* 


.  (  f 'flood.  •*  *:  !  "  •  ot.  • .  HTW-  »*.*•.»  CWCVJV:  W,.;  vv 

*  -  Tho  ev^orintendont  in  chargo  of  this  work' 'on'' 
the  ground  will  bo  ilr.  John  A.  Kellogg.'  The  enginoer,  who  vtIU 

v lsii  tho  work  occasionally,' will  be' ifr .  Aciburseh  hiraaolf,  the 

•  I 

designer  of  this  claes  of  dans.  Tho  constrviotion  work  will  be 

,/  morally  supervised  by  Kr.  O.  Jt.  Rglooi  a  contractor  of  Boston  of 

■'  '■  1  mg'  standing  reputation,  Onneral  ilnnager  of  the  Auburnon'  Hydraulic 

*  •  |  .  .  .  , 

;  Construction  Company .  1  Bonfire.  Kollogg  and  Aifiburnon  ore  n^w  on  the 

a:  to  at  Cray,' laying  but  tho  work. j Hr.  Ecloe  io  at  Horseshoe  on 

,t'ie  IT.  6  M.  R.  R.,  lookinc  after  thj  copjplotion  of  a  Bimilar  dan 

bi  llt  for  pov7er  purportes  on  tho  A,  A.  Low  Estate.  All  of  those 

gtntlenon  ore  mem  of  onorgy,  and  will  make  it  thoir  business  to 

p\ah  tho  work  to  rapid  completion. 

tho  enpaoity  of  thio  groat  bnoin,  ,ono  of  the 

darcoot  in  tho  Blnok  Crook  untorohod,  will  exceed  all  tho  ocmblnod 

-  — t  ..  ..  »  T  • 


I  JrvviTa  toft) io  V/ntoi*  Company  at,  or  now  Utioa  ao  they  atand 
'<  ?  j 

j tiny .  It  Trill  furnish  sufficient,  compensation  to  permit  tho 

lompnny  to  draff  10  nil. lion  no  11  on 3  par  clay  through  its  n4  Inch 

! 

ptypo  lino  from  West  Canada  Creek  to  tho  Deerfield  Hosorvoir. 

'  Just  at  present  jtho  pipe  lino  for  the  la.3t  flvo 
rilos  between  tho  Hnrcy  Summit  and!  tho  Doerfiold  Hcservoir  ia  a 

I 

IS  Inch  main,  having  n  onpacity  of  about  G  millionn  per  day.  It 


IS  in 
X3  tl! 


>  m 

F/\ 


la  the  Company's  intention  to  lay  a  larger  min  whenever  tho 
f  dditionnl  vmter  may  bo  required. 

The  24  inch  pipe  lino  between  Hinckley  and 
wronpoot  ia  3till  uncompleted.  Contract  for  this  work  was  aimed 
^WRSSiic  with  Harry  W.  Jiobcrts,  tho  well  known  oon tractor,  of 

hie  oity,  whOtWill  proooed  at  once  with  tho  work,  and  mil  have 

i 

1  he  anno  completed  by  tho  firot  of|  September  of  thie  year.  The 

<  onnection  with  the  Doerfiold  nosepvoir  will  bo  nado,  and  whatever 

1 

a  ork  vran  left  undono  dirrinc  the  paet  yoar  will  be  completed  by  the 
\  ater  Company's  employee. 

With  tho  growth  of  tho  City  of  lition,  the 
pro cent  dem  will  bo  rained  and  other  ctoraco  ronervoirn  will  be 

<  onotrnolod  aa  fast  ao  they  aro  needed.  Thus  the  Water  Cerroany 

I 

:  0  layinc  tho  foundations  broad  and  deep  for  the  vmter  system  of 

l 

•  ho  City  of  Utica,  00  far  ao  it  in,  pociaiblo  to  foresee  its  re- 

<  uiremonto  for  a  hundred  years  to  done.  T.  .  .  . '/ 

1/7  '  .  Prom  the  faot  that  tho  Wont  Canada  water  is  th0 

y/  ' 

,bC3t  that  oar.  be  obtained  in  the  state  of  Ken  York,  and  in  in  every 


way  suitable  for^nll  pilblio  and  private  11003,  oity  io  certainly 
lobe  ooneratulntod  on  tho  outlook;,  . 


!>:  d; 


•  •  ,  l'.  '1  .  1 
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Utica.  N.  Y  May  28th,  isdg. 

SUBJECT,  STORAGE  RESERVOIR  AT  GRAY, 

I 

Mr,  John  V.  Cockcroft, 

Pres’t.,  Consolidated  Water  Company  of  Utica,  IT.  Y. , 

Utica,  H.  Y. 

My  dear  sir:~ 

I  submit  for  your  consideration  a  report  made  to 
me  by  Mr.  A.  R.  Tracy,  Assistant  Engineer,  in  charge  of  con¬ 
struction  of  the  dam  at  Gray,  N.  Y.  This  report  purports  to 
be  a  statement  of  the  work  done  from  its  inception  to  the  35th 
inst.  Although  the  results  accomplished  so  far  are  net  very 
considerable,  it  must  be  remembered  that  most  of  it  has  been  in 
the  nature  of  preparation,  such  as  the  transportation  and  in¬ 
stallation  of  the  plant,  the  organization  of  the  working  force, 
establishment  of  quarters  for  the  Engineers,  Superintendent,  and 
Foremen,  as  well  as  the  laborers,  the  oonstruotion  of  forms  for 
the  concrete  work,  the  removal  of  the  old  t labor  dam,  the  clear¬ 
ing  and  stripping  of  the  site  of  the  new  dam,  the  construction 
of  the  cofferdam,  and  a  largo  amount  of  other  work  that  need  not 
be  detailed. 


Mr.  Tracy  gives  a  clear  view  of  the  whole  situation. 
It  is  a  satisfaction  to  feel  that  wo  have  the  right  man  for  the 
position. 


F3-20 
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The  roost  important  fact  which  he  brings  out  is  in 
-  regard  to  the  stratum  of  bowlders  found  in  the  bed  of  the  Creek, 
immediately  beneath  the  silt  and  loose  materials  in  the  bottom 

♦ 

of  the  Creek.  Mr.  Tracy  says  “the  excavation  along  the 
i  channel  has  exposed  from  18  inches  to  2  feet  of  mud,  muck,  and 

i 

river  silt,  then  a  very  fine  dense,  clayey,  sand,  completely 

!  I 

interlarded  with  bowlders  of  all  sizes.  It  would  be  hardly 

'  possible  for  bowlders  to  lay  thicker.  «*«»*« 

1  If  this  material  proves  to  be  thick  enough,  I  believe  it  is 

j 

:  practically  impervious  to  water,  and  will  sustain  a  load  with- 

i  outcompression  in  excess  of  what  Mr.  Ambursen  claims  is  required 

{  for  their  dam" . 


If  Mr.  Tracy’s  expectations  are  realized  in  re¬ 
gard  to  the  materials  in  the  bed  of  the  Creek,  a  very  stable 
foundation  can  be  secured  for  the  dam,  and  it  will  probably  not 
be  necessary  to  sink  the  cut-off  walls  to  a  greater  depth  than 
10  feet,  pursuant  to  the  original  intention  of  the  projectors 
of  this  dam. 


In  regard  to  the  auxiliary  apparatus  required  for 
measuring  the  discharge  of  compensating  water  from  the  dam,  I 
have  on  my  part  to  report  that  I  have  consulted  with  Mr.  Aiabur- 
ocn,  and  that  he  has  submitted  to  me  a  plan  which  briefly  con- 

i 

slats  of  throe  (3)  24  inch  discharge  pipes  set  in  the  bottom 

of  the  dam,  one  In  oaoh  panel  between  the  buttresses  at  the 

I  i 

south  end  of  the  spillway.  To  these  Light  Pressure  Ptop  Valves 

are  attached  for  their  proper  operation.  Each  panel  contains 

;  ' 

Tl  cW^. 


i. 


a  tank  which  was  intended  to  act  as  a  etilling  chamber  to  bring 
the  water  to  rest  before  it  reached  the  gauge  weir.  Stop 

wall S'  were  inserted  at  two  points  and  a  deflector  immediately 
in  front  of  the  discharge  pipe.  Each  gauge  weir  was  intended 

I 

to  carry  about  ten  million  gallons  per  day,  giving  a  total  capa¬ 
city  of  thirty  million  gallons  per  day  for  the  three  weirs. 

Three  additional  discharge  pipes  with  blank  flanges  attached, 
under  this  plan,  were  to  bo  built  into  the  three  adjacent  panels 
for  future  use. 

i 

This  plan  presented  some  objectionable  points. 

In  this  connection  I  consulted  with  Mr.  R.  E.  Horton,  Hydraulic 
Engineer,  and  he  submitted  some  modified  plans.  The  latter, 
however,  involved  an  increased  oust  of  construction,  no  that  I 
did  not  follow  Mr.  Horton’s  plan,  but  adopted  his  suggestion  in 
purt.  Tho  chief  modification  wan  the  raining  of  the  weir  to 
u  height  sufficient  to  keep  the  water  at  one  level  in  the  tank 

I  ’ 

and  about  6  feet  above  the  general  floor  level  of  the  dam,  thus 
avodiing  the  drops  at  the  cut-off  walls,  and  the  constant  dis¬ 
turbance  of  the  flow  of  the  water  in  the  tank.  m  place  of  the 

cut-pff  walls  two  baffle  board  racks  were  inserted;  the  deflector 
was  retained  but  raised  to  a  higher  level. 

•  j 

i  X  returned  the  modified  plan,  together  with  a 

sketch  of  the  gauge  weir  to  tho  Ambursen  Company,  requesting 
them  to  draw  up  a  detailed  plan  of  the  same  for  final  submission 
and  adoption.  This  has  not  yet  been  returned  to  us. 


I  may  say  in  passing  that  the  new  plan  cuts  out 
two  of  the  discharge  pipes,  making  the  total  number  4  in  all, 
instead  of  6,  the  number  of  weirs  being  2,  and  the  pipe  with 


blank,  flanges  2,  thus  affording  some  saving  in  first  cost. 

Owing  to  the  preparation  of  these  detailed  plans,  the  pipes 
have  not  yet  been  ordered,  nor  have  the  Valves.  I  have  a 
proposal  from  the  Rensselaer  ?!fg.  Co.  to  furnish  these  Vulvoa, 
which  is  herewith  submitted.  Similar  proposals  should  be  asked 
from  the  Eddy  Valve  Mfg.  Co.  and  the  Ludlow  Valve  Mfg.  Co. 

You  will  note  that  I  have  recommended  the  setting 

i 

•  of  an  Auxiliary  Single  Disc  Valve  on  each  discharge  pipe.  The 
| 

proper  office  of  this  Valve  is  to  cut  off  the  flow,  in  case 
;  repairs  are  for  any  reason  required  in  the  main  valve.  Unless 
some  such  device  is  provided,  in  case  of  accident  to  any  one  of 

the  Valves,  it  would  be  necessary  to  empty  the  reservoir  before 

i 

it  could  be  repaired,  or  else  to  find  a  means  of  plugging  the 
|  pipe  at  the  influent  end.  As  there  are  only  two  of  these 
?  Auxiliary  Valves,  it  seems  to  rad  a  wise  precaution  to  provide 

?  j 

I  thent. 

I 

Mr.  Tracy,  at  my  suggest ion, has  taken  charge  of 

;  tho  Company's  lands  in  both  basins  at  Cray,  and  so  far  as  now 
appears,  is  handling  that  matter  satisfactorily.  He  is  also 
1  giving  general  oversight  to  the  contract  work  at  Prospect,  so 
far  as  the  regulation  of  the  lines  and  grades  are  conoemod. 


.  £XvW<r/^ 
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|  In  the  construction  of  the  embankments  at  the 

*  Gray  dam  some  of  the  plants,  ouch  as  self-dumping  wagons, 

I  wheel  scrapers,  drag  scrapers,  etc.,  which  the  Company  now  own, 
wi}l  be  found  very  useful  and  economical.  I  have  sent  five  of 
these  wagons,  six  wheel  scrapers,  and  several  drag  scrapers,  to 
Gray  for  this  purpose. 

Mr.  Tracy  has  also  taken  charge  of  the  clearing 
of  the  basin  at  Gray.  The  flow  line  has  been  marked  out  by 
a  line  of  stakes,  and  the  trees  have  been  blazed  along  the  line. 

I  have  drawn  up  a  set  of  specifications  and  a 
form  of  notice  to  contractors  for  the  letting  of  this  work. 

Mr.  Tracy  is  reviewing  these  specifications  in  the  light  of 
local  conditions,  and  the  same  will  be  ready  for  the  submission 

i 

j  to  Contractors  within  a  few  days.  The  notice  is  now  being 
■  published  in  the  Utica  and  Herkimer  papers.  The  entire  Job 
!  can  best  be  let  at  a  lump  sum,  reserving  a  section  of  the  bed 
of  the  basin,  immediately  adjacent  to  the  dam,  to  be  cleared 
|  by  the  company's  force  of  men  at  the  dam.  This  measure  is  to 
|  provide  for  those  times  when  the  work  at  the  dam  becomes  slack, 

I  due  to  conditions  of  weather,  flood,  and  other  interruptions  in 
the  work,  which  will  make  it  necessary  at  times  to  lay  off  the 
force, in  whole  or  in  part.  The  clearing  work  will  afford  an 

i 

opportunity  to  keep  the  men  busy  continuously,  and  thus  keep 

j  i 

up  a  feeling  of  satisfaction  among  the  men. 
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The  contract  and  specifications  briefly  provide 


for  the  cutting  of  all  standing  timber  and  underbrush;  also 
tall  weeds,  the  burning  or  removal  of  the  same  prior  to  August 
•  1st,  1906.  A  copy  of  the  contract  and  specifications  is 
herewith  submitted  to  you  for  final  approval. 

I 

By  the  first  of  July,  I  hope  to  be  able  to  re¬ 
port  the  completion  of  the  foundations  of  the  spillway  of  the 
dam,  together  with  considerable  work  accomplished  on  the  em¬ 
bankments.  The  work  of  clearing  should  have  been  advanced  by 
that  time  to  a  considerable  extent. 


Respectfully  submitted, 


Engineer. 


Cray,  n.  Y.  ,  Hay  no,  1000. 

Hr.  T?ja.S.  Bacot, 

flngi near,  Consolidated  ,?'atpr  Co. , 

Utica,  M.  Y. 

p*ar  Sir:- 

P  >llowing  in  a  report  of  work  accomplished  at  Upper 
dray  from  its  inception  to  date:-  Active  work  wan  commenced  on 
the  morning  of  May  17th.  Prior  to  that  date  a  -onsiderable 
amount  of  preliminary  v/ork  had  been  accomplished.  The  red  bam 
belonging  formerly  to  the  carpenter  place  has  had  a  carpenters 
shop  and  office  installed  on  the  upper  floor,  the  lower  floor  being 
used  as  store  house  for  tools.  Boxes  have  been  constructed  on 
the  outside  also  for  storage  of  tools.  The  shed  of  the  Carpenter 
house  has  been  rigged  for  a  blacksmith  shop  and  equipment  installed. 
Come  reinforcement  work  on  the  floors  of  the  Carpenter  house  wan 

done,  with  the  idea  of  converting  it  into  a  cement  store  house,  but 

■< 

after  the  letting  of  the  contract  for  the  crushed  stone  with  Law 
Brother a  this  idea  was  abandoned  and  the  basement  of  the  saw  mill 
\itlll8od.  The  Carpenter  house  is  I  now  occupied  by  Law  Brothers  as 
headquarters,  and  a  boarding  house  for  his  employes.  The  upper 
floor  of  the  saw  mill  has  been  made  into  a  living  room  and  com¬ 
missary  for  the  Italian  laborers.  A  partition  separating  the 

store  from  the  living  room  has  been  put  in  and  the  store  fittod  up 
with  shelves  fto.  The  living  room  has  been  fitted  with  bunks  having 
a  capaoity  of  from  75  to  100  Italians,  the  necessary  tables  benches, 
&e.,  and  a  cooking  range.  A  new  covering  of  double  ply  tarred  paper 
has  been  placed  on  the  northerly  roof  of  mill  and  about  one-half  of 
the  southerly  roof  has  been  treated  in  a  like  manner  to  prevent 

Av'A'r*£ 
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leakage.  The  Prank  nunoe  house  has  received,  necessary  cleaning, 
paper  and  paint  to  make  it  habitable  an  a  residence  Tor  the  Con¬ 
tractors  Superintendent,  Mr.  Kellogg.  About  8000*  B.  M.  of 
lumber  have  been  worked  into  buttress  forms.  The  largest  part  of 
the  plant  is  on  the  ground  ready  for  installation,  consisting  of 
a  derrick  and  fittings,  G5'  boom,  a  double  drum  hoisting  engine 

with  separate  swinging  gear,  a  20  horse  power  horizontal  boiler, 

| 

a  cubical  concrete  mixer  of  1  cu.  yd.  capacity  with  vertical  horse 
power  engine  attached  for  running  the  same ,  and  on  assortment  of 
the  necessary  small  tools.  About  40  or  50  yards  of  sand  have 
been  hauled  front  tho  Crocker  Hill  on  the  Hurricane,  but  have  not 
been  able  to  reduce  the  cost  to  us  here  at  the  dam  site  below  i^l.00 
or  §1.10  per  yard. 

Further  explorations  have  revealed  some  sand  at 
Lower  Gray,  but  I  am  of  the  opinion  that  it  is  limited  in  quantity 
and  will  be  difficult  to  secure  without  mixing  with  clay.  Since 
the  beginning  of  active  work,  May  17,  work  has  been  accomplished 
as  follows 


‘  The  southerly  or  easterly  embankment  site  has  been 

4  ' 

1  cleared  of  trees  and  brush  and;  a  large  part  of  the  loam  and  vege- 

]  table  matter  removed  and  piled  in  spoil  banks.  The  westerly  era- 

j  i 

I  bankment  site  has  been  practically  stripped  of  loam  and  vegetable 

i 

j  matter,  and  spoiled.  Excavation  for  core  wall  trench,  westerly 

!  embankment,  has  been  commenced  and  carried  to  a  point  that  seems 

{  to  assure  a  hardpan  foundation  at  a  depth  of  from  4’  to  12*  below 
■  surface.  This  excavation  has. been  carried  on  between  Stations 
•  1  +  06  and  2  +  00.  Under  this  northerly  end  of  the  spillway 


between  Sta.  2  +  95  and  ?5  +  20 j  n  channel  25*  in  width  is  being 
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excavated  at  right  angles  to  the  axis  of  the  dan.  Sta.  2  +  95  is 
at  the  outside  face  of  the  westerly  abutment  and  Sta.  3  +  20  is 
between  Buttresses  #2  &.3,This  channel  in  to  carry  the  stream 
while  the  remainder  of  the  spillway  between  buttress  -/3  and  the 
easterly  abutment  in  in  process  of  construction.  The  excavation 
along  this  channel  has  exposed  from  18"  to  2*  of  mud,  muck,  and 
river  silt,  then  a  very  fine,  dense,  clayey,  sand  completely  inter¬ 
larded  with  boulders  of  all  sizes.*  It  would  be  hardly  possible 
for  boulders  to  lay  thicker.  I  am  not  surprised  that  wash  drill 
borings  were  productive  of  unsatisfactory  results  at  this  point. 

I 

nothing  but  a  core  drill  could  accomplish  results  under  the  con- 

i 

"’itionn  which  we  have  exposed.  If  this  material  proves  to  be 
thick  enough,  I  believe  it  is  practically  inpervious  to  water, 
and  will  sustain  a  load  without  compression  in  excess  of  v.hat 

t 

T 

Vr.  Ambursen  claims  is  required  for  their  dam.  This  excavation 
is  now  at  grade  61.5  or  thereabouts,  and  will  allow  us  to  raise 
the  floor  of  the  spillway  at  that  end  thus  economizing  in  excava¬ 
tion  and  concrete.  This  will  necessitate  putting  the  measuring 
chambers  at  the  easterly  end  of  the  dam.  The  old  mill  dam  has 
been  destroyed  and  removed,  and  the  mil 1  pond  drained,  a  crib 
cofferdam  has  been  constructed,  swung  into  position  at  an  angle 
of  30°  with  the  axis  of  present  channel  and  anchored  in  position. 

The  face  has  been  planked  with  the  exception  of  the  two. openings  through 
which  tho  stream  is  now  flowing.  "Aw  frames  have  been  placed  in 
position  along  the  easterly  face  of  the  diversion  channel  for  more 
than  half  the  distance,  140’,  ready  for  the  face  planking. 

I 

The  coming  week  should  see  tho  stream  passinc  through  the  diverting 

i 

t 

1 


1 


I 


channel,  the  derrlcJc  Installed  Inside  the  cofferdam  ready  for 
handling  excavation  and  concrete  for  the  portion  of  the  spill- 
;  way  between  Buttress  #3  and  the  easterly  abutment  Sta.  4+00. 
The  excavation  from  the  diversion  channel  has  been  wanted  below 
•’am,  except  boulders  which  go  to  stone  crusher. 

Law  Brothers  have  their  plant  installed, and  com¬ 
menced  active  operations  yesterday,  Way  25.  They  have  a  force 
at  present  of  6  men  and  4  horses. 

Henry  Snyder  is,  so  far,  carrying  out  his  contract 
very  satisfactorily,  having  hauled  in  the  vicinity  of  100  ton3 
of  material  during  the  test  month.  He  has  had  from  2  to  9 
horses  on  the  road.  , 

Our  force  at  present  is  46  men  and  10  horses. 

1 

Yours  very  truly, 

j  (Signed)^  a.  B.  Tracy. 

*  I  - 

I 

1 

I 

< 

i 

I 

\ 

i 

j 

j 

i 
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PROGRESS  REPORTS  QF 
VILLI AH  S.  BACOT,  ENGINEER, 


A.  B.  TRACY,  ASSISTANT  ENGINEER, 


STORAGE  RESERVOIR  AND  DAM 
AT  GRAY,  N.  Y. 


DATED,  JUNE  12th,  1003. 
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Consolidated  Water  Company  of  Utica.  N  Y 

I 

t 

Nc  234  GENC9CE  SrnEcT. 

i  Utica.  N.Y.  June  13th,  1006. 

I 

i 

SUBJECT.  STORAGE  RESERVOIR  AT  CRAY . 


Ur.  John  V.  Cockcroft, 

Pros' t.  Consolidated  Water  Company, 

Utica,  N.  Y. 


Dear  sir:- 


I  append  report  of  Mr.  A.  B.  Tracy, 
Assistant  Engineer,  on  work  done  at  the  dam  of  the  Reservoir 
at  Upper  Cray  during  the  week  ended  June  8th. 

It  is  all  preparatory  to  the  general 
work  of  constructing  the  dam.  An  abundance  of  materials  are 

,  now  on  the  ground,  so  that  when  the  work  fairly  well  commences, 
it  should  go  forward  rapidly.  . 

Your  special  attention  is  called  to  the 

t  i 

:  nocwavity  of  undertaking  the  clearing  of  the  Reservoir  basin 

.  •  I 

;  :  "  Pi  v.v!  pour  future .  Or.iy  two  proposals  v.oro  received, 


;  end  those  I  herewith  submit.  Tha  total  of  one  is  $11,510,  and 
I  the  other  $16,000.  Both  of  those  are  too  high  to  bo  accepted, 

I  I 

•  ond  I,  thorofore,  rooornraend  the  work  be  undortakon  by  the  company, 

♦ 

j  employing  its  own  force. 

i 

]  ’The  Arthurs en  Company  offors  to  provido 

I  i 

I  us  with  an  organised  force  of  Italians,  which  they  are  now  em¬ 
ploying  at  Horseshoe,  N.  Y.  It  in  represented  that  this  gang 
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iti  trained  in  that  class  of  work,  and  in  ovary  way  fitted  for 
1  * 

undertaking  the  Job.  This  plan  is  presented  for  your  favorable 

l  i 

:  consideration.  It  in  my  opinion  that  it  would  cost  less  to  do 
;  V:.o  work  in  this  way,  than  in  any  other,  besides  placing  the 

work  directly  in  control  of  the  Company. 

j 

During  tho  past  week,  I  have  had  cor¬ 
respondence  with  the  Ambursen  Company  in  relation  to  the  con¬ 
struction  of  the  abutments  of  the  dam.  This  has  resulted  in 
the  submission  by  that  Company  of  a  modified  plan,  herewith 
submitted,  which  will  to  some  extent  increase  the  cost. 

The  Ambursen  Company's  estimate  has  not 
yet  been  turned  in,  but  it  is  my  opinion  that  tho  conditions 
demand  the  adoption  of  a  modified  construction.  Briefly,  it 
consists  in  extending  the  abutments  on  the  inboard  and  outboard 
slopes,  so  as  to  accommodate  a  one  and  one-half  slope  instead 
of  a  one  to  one  slope.  The  details  of  this  plan,  I  will 

.  further  explain  to  you  personally. 

1 

;  Kr.  Eglee  of  the  Amburson  Company  came 

1  to  tho  offioe  yesterday,  and  urged  the  adoption  of  this  plan, 

! 

*  and  we  agreed  as  to  the  practical  necessity  of  it.  He  is  now 

!  at  the  oit9  of  the  dam,  giving  his  personal  attention  to  thru 

1  work.  Arrangements  have  been  made  for  the  four  discharge 

}  i 

‘pipes  to  be  oet  in  the  dam,  and  the  some  will  be  ready  to  place 
i before  the  construction  roaches  that  stage. 

.  Ot 

C..V-  fFI*  '  '>  " 
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Mr.  Tracy  is  continuing  his  work  in 
connection  with  the  company's  real  estate  interests  in  that 
section.  ' 

i 

I 

Respectfully  submitted, 


Gray,  N.  Y.,  Juno  9,  looo. 


Ur.  XI .  S.  Baoot, 

Engineer,  Consolidated  Water  Co., 

Utica,  N.  Y. 

Dear  Slr:- 

Below  find  report  of  work  accomplished  at 
the  Upper  Gray  Site  for  week  ending  Friday  night,  Juno  8th,  1906. 

The  principal  work  at  the  dam  site  has  been 
the  Installing  of  plant,  crushing  stone,  hauling  sand  end  other 
materials.  Progress  on  the  installation  of  the  machinery  has 
been  fairly  good.  Foundations  have  been  excavated  for  the  heavy 
hoisting  engine,  concrete  base  constructed,  and  the  engine  set, 
steam  being  raised  for  the  first  time  Thursday.  A  concrete 
foundation  has  been  prepared  for  the  foot  block  to  take  the  80 • 
derrick  mast,  the  mast  raised  and  stepped,  anchorages  located  and 
set  for  the  five  supporting  guys,  guys  strung  out  and  attached  to 
mast  head,  the  stick  now  standing  ready  for  the  final  plumbing 

< 

and  tightening  of  guys.  A  35*  gin  pole  was  raised,  guyed  and 

f 

1  used  for  the  hoisting  of  the  mast.  I  had  hoped  to  see  the  derrick 
:  in  active  operation  by  the  close  of  the  week,  on  excavation  within 
1  the  coffor-drin,  still  tho  raising  of  an  80'  stick  is  no  small  task, 
which  In  the  instance  has  been  well  and  economically  accomplished 


i 


without  the  aid  of  expensive  riggers  or  tackle.  The  concrete  mixer 
laid  engine  have  been  set  in  position,  a  dumping  platform  find  a 
loading  platform  and  hopper  constructed  for  the  same.  A  track  io 
tmdor  construction  running  from  the  loading  platform  and  hopper  to 

the  sand  ancl  stone  piles.  A  car  also  under  construction  '"’ill  run 

\ 

on  this  track  conveying  the  loaded  guage  boxes  from  the  stone  and 

i 

sand  pile3  to  tho  hopper,  from  which  the  mixer  will  be  directly 
charged.  The  mixer  will  discharge  into  buckets  on  the  dumping 
platform,  buckets  to  bo  picked  up  by  the  dorrick  and  conveyed  to 
such  parts  of  the  spillway  as  may  be  under  construction.  The 
tarred  paper  roof  on  the  old  saw-mill,  the  headquarters,  for  the 
Italian  laborers  has  been  completed. 

Tho  Law  Brothers  crushing  plant  has  rim  without 
interruption  except  for  Inclement  weather,  throughout  the  week. 

They  have  employed  an  average  force  of  7  raon  and  7  horses.  Measure¬ 
ments  made  the  first  of  Juno  and  computed  during  the  past  week 
showed  32 5  yards  of  crushed  stone  on  the  ground  at  that  date. 

Other  materials  are  coning  steadily  forward,  tho  third  carload  of 
stored 

cement  should  beAon  the  ground  early  in  the  coming  week,  making 
510  barrels  on  the  ground,  so  that  there  should  bo  no  shortage  of 

materials  when  construction  work  is  well  under  way.  Estimates 

•  / 

made  this  week  show  that  Henry  Snyder,  who  has  the  oon tract  for 
hauling  supplies  from  Poland,  hauled  nearly  150  tons  during  the 


j  PCiW^K 
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month  of  Hay. 

During  the  earn©  period,  99  yards  of  ©and  were 
hauled  by  our  day  fore©  of  teams.  The  amount  received  being 
practically  equally  divided  between  the  pits  opened  at  Crocker 
Hill  and  in  the  Bullock  lot  at  Lower  Cray.  Tfe  have  over  190 
yards  on  the  ground  at  the  present  time.  The  average  day  force 
employed  on  the  dam  work  proper  for  the  woe!:  has  been  20  men  and 
7  horses. 

■l  UPPER  GRAY  RESERVOIR, 

r  The  surplus  day  force  from  the  dam  has  been  engaged 

i 

felling  and  piling  trees  and  brush  along  the  northerly  side  of 
tho  reservoir  through  the  John  Bennett  pieoe  and  up  into  the 
E.  A.  Bunce  lot,  an  average  force  of  20  men  being  employed  for  the 

l 

’week.  The  prospective  bidders  on  the  work  have  been  notified 

) 

during  tho  week  of  the  extension  of  time  for  the  completion  of 
tho  work  from  August  1st  to  September  15th,  and  requested  to  have 

i  J 

; their  now  bids  in  by  Saturday,  June  9th.  If  this  clearing  problem, 

•;  i 

:ug  seems  probable  now,  resolves  itself  into  a  question  of  leaving 

i 

uncleared,  or  clearing  by  a  day  force,  and  tho  latter  phase  of 
the  question  is  adopted,  vigorous  steps  will  need  to  bo  talcon  soon 
along  the  line  of  procuring,  organizing  and  equipping  the  necessary 
force,  as  tho  work  to  be  accomplished  is  no  light  task. 

Yours  very  truly, 

|  (Signed)  A.  B.  Tracy. 
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(NOTICE:  After  filling  out  one  of  these  forms  as  completely  as  possible  for  each  dam  in  your  district,  return  it  at  once  to  the 
Conservation  Commission,  Albany.) 

State  of  New  York 

Conservation  Commission 

Albanv 


/  4-7 
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DAM  REPORT 


— ,  19  It/ a 


Conservation  Commission, 


Division  of  Inland  Waters. 


Gentlemen: 


as  the 


I  have  the  honor  to  make  the  following  report  in  relation  to  the  structure  known 
- . . Dam. 


This  dam 


in  the  Town  of  ... 


situated  upon  the..'. . Utzkd 


(Give  nnuy  of  stream) 


'HI.. _ County, 


about. . from  the  Village  nr of . 

(State  distance)  j*  9 

The  distancc..Z^-^-^CCH7/(strcam  from  the  dam,  to 

*  IT p  or  down )  (Gi  veil 


*l?p  or  do'vn)  (fiivc/imc  of  nearest  import  a/ 1  stream  or  of  %  brfXre) 

is  about . ^riChH. — (J  V 

(Stale  (trtl.ince)  JL_AJ_  ~~7 f  (j  -Pj  J  f  V  '~~li  Y 

The  dam  is  ni/w  owned 

and  was  built  in  or  about  the  year . /.fUJO... ,  and  was  extensively  repaired  or  reconstructed 

during  the  year . 


As  it  now  stands,  the  spillway  portion  of  this  dam  is  built  of^ 
and  the  other  portions  arc  built  of 


(Slate  whether  of  masonry,  coney  :c  or  timber) 


iSlate  whether  of  nns-nry,  cun  ;r  etc,  c/7h  or  timlnir  with  or  w(th.>4l  rock  Hi!) 


As  nearly  as  I  can  learn,  the  character  of  the  foundation  bed  under  the  spillway  portion 


of  the  dam  is 


. and  under  the  remaining  portions  such 


foundation  bed  is . V. . 

r 


F3-37 


I 


c* 


yolG.I/Olrf  959 


The  total  length  of  this  dam  is.... 


. ;...  feet.  The  spillway  or  waste- 


weir  portion,  is  about., 
about . . 


/jtrJ 


.feet  long,  and  the  crest  of  the  spillway  is. 


..feet  below  the  top  of  the  dam. 


The  number,  size  and  location  of  discharge  pipes,  waste  pipes  or  gates  which  may  be 
used  for  drawing  off  the  ..water  from  behind  the  dam,  arc  as  follows:  &WL,  JU-Cf . . 

s&Juctn  G 1 X  6 f. . 

State  briefly,  in  the  space  below,  whether,  in  your  judgment,  this  dam  is  in  good  condition,  or  bad  condition,  describing  particularly 
any  leaks  or  cracks  which  you  may  have  observed.) 


—  '  'j/LsC 


tieularlj  tie  greatest 
you  can  !eam.) 


I 


/0  '  £K^f^ 


(In  the  space  below,  make  a  third  sketch  showing  the  genera!  plan  of  the  dam,  and  its  approximate  pos.Uon  in  relaUon  to  duu 
other  conspicuous  objects  in  the  vicinity, 


Overview  Photo  -  Black  Creek  Reservoir  Dam  -  7/20/15 


U<1 


THE  GRAYS  DAM. 

At  Gray*,  N.  Y. 

This  dam  was  built  in  1906  for  the  Consolidated  Water  Company  of 
Utica,  N.Y.  It  is  of  peculiar  interest,  as  it  was  required  to  be  built  on 
a  strict  clay-sand  foundation  without  gravel,  hardpan  or  ledge.  A  further 
stipulation  was  that  the  dam  should  be  carried  to  a  present  height  of  30 


THE  GRAY’S  DAM 

Height,  30  feet;  Length,  including  embankments,  400  feet. 


feet  with  provision  for  increasing  the  height  to  40  feet,  at  the  same  time 
keeping  the  cost  as  near  as  possible  in  relative  proportion  to  the  height. 
The  foundation  was  so  soft  as  to  show  the  print  of  a  foot  when  the  concrete 
floor  was  laid.  The  proportions  are  such  that  the  distributed  load  due 
to  the  weight  of  a  40  foot  dam  and  flood  is  1.25  tons  per  square  foot. 

The  means  used  for  a  future  increase  of  height  are  shown  in  the  sec¬ 
tional  cut.  The  buttresses,  are  carried  up  to  the  30-foot  grade  and  the 


J 
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front  edge  stepped  off  as  shown,  with  corrugated  rods  left  projecting  from 
the  edges.  A  temporary  plank  apron  carries  the  water,  logs  and  ice  and 
protects  the  rods. 


SECTIO.V  THROUGH  ROLL-WAY 
Showing  provision  for  raising. 


Later  on  when  the  dam  is  to  be  raised  the  apron  is  removed,  buttress 
forms  set  up  and  the  dam  carried  up  to  its  full  height.  The  added  section 
is’self-stable  without  the  rods  but  of  course  the  rods  bond  the  whole  struc- 


SHOW1NG  STEPPED  BUTTRESSES  - - - 


/ 

f 


I 


ture  into  a  single  monolith  the  same  as  if  originally  so  constructed.  The 
whole  job  is  eminently  successful  and  opens  up  a  new  possibilty  both  in 
respect  of  foundations  and  in  respect  to  increasing  the  height  of  the  dam. 

The  dotted  lines  show  the  full  height  of  the  40-foot  rollway  and  bulk¬ 
head  when  completed. 

Four  of  the  bays  contain  an  admirable  arrangement  of  weirs  whereby 
the  discharge  of  the  reservoir  can  be  accurately  measured. 

This  method  of  providing  for  increase  of  height  in  a  dam  is  thoroughly 
practical.  In  the  above  dam  it  is  rather  crude  in  form,  but  has  since  been 
worked  out  much  more  carefully  for  structures  of  the  first  importance, 
as  for  instance,  the  Alamito  dam  in  Texas  which  is  made  the  subject  of 
Leaflet’(36). 

THE  AMBURSEN  HYDRAULIC  CONSTRUCTION  CO. 


PcO  a/£'A< 


.  C. 


F3-44 


GRAY  DAM.  UTICA 


BOARD  OF  WATER  SUPPLY 


WORKING  PAPERS  FOR  ENGINEERING  RFPCRT 
AND 

REPORT  OH  FIFT  p  INSPECTIONS,  ETC. 


AilBURSEN  ENGINEERING  CORPORATION 


Oco 
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AUBORSKM  ENGINEERING  CORPORATION 


OHAT  Dili,  PTICA 

ESTI1IAT  E  7  0  R  C03T  OF  REC  0  MSTROCTIOH 


i  -  PREPARATION  OF  SITE 


A-l 

Access  roads  and  working  areas 

%  1,200 

A- 2 

Clearing  and  stripping  for  embankments 

1,850 

A-3 

Cofferdsmmin  •  and  pnn-.pirg 

_lij02 

B  -  PREPARING  PRESENT  STRUCTURE  FOR  REF AIRE  ART.  ATITTOUS 

B-l 

Remo.e  wooden  apron 

♦  350 

B-2 

Remove  damaged  portions  of  deck 

800 

B-3 

Remove  damaged  portions  ox  floor  slab 

65o 

B-Ii 

Trim  existing  buttresses  for  new  bucket  -  ?  @  $50  U50 

B-5 

Roughen  and  scour  existing  concrete 
surfaces  -  9,320  sq.ft,  8  15^ 

1,398 

B-6 

Clean  and  straighten  existing  buttress  dowels 

700 

B-7 

Cut  drain  holes  in  existing  counterforts 

300 

B-8 

Drilling  abutment  walls  for  bora,  anchorages 
and  dowels 

1,500 

B-9 

Excavate  for  abutment  additions  -  1600  c.y.  ® 

6.LOO 

* 

C  -  REPLACE  AND  ILPAIR 

C-l 

Replace  damaged  portions  of  deck 

$  2,000 

C-2 

Replace  damaged  portions  of  floor  slab 

1,800 

C-3 

Repair  upstream  abutment  faces 

900 

pLO\tC.(\ 

Brojght  Forward 
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*  5,550 


♦  12,5h8 


I  li,700 
*  22,793 
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Carriod  Forward  $  22,798 


D  -  HEW  CONSTRUCTION  -  COISRSTE 

D-l  Abutment  footing  extensiono  -  26  c.y.  0  $35  $  910 

D-2  Abutment  counterforts  -  89  e.y.  §  $50  k,k50 

D-3  Kew  entry  stairwell  -  72  c.y,  ft  $75  5,k00 

D-li  Abutment  facing  a  -  lk2  c.y,  6  §55  7,810 

D-5  Abutment  wall  extensions  -  80  c.y.  ®  §50  k,000 

D-6  Deck  facing  -  71  c.y.  0  055  3,905 

D-7  Spillway  buttress  extensions  -  376  c.y.  ft  $50  18,800 

D-6  Hew  deck  -  62  c.y,  ©  $60  3,720 

D-9  Kew  bucket  -  151*  c.y,  ft  $60  9,2UO 

D-10  New  apron  -  13k  c.y,  ft  §60  8,0k0 

D-ll  Kaw  crest  -  78  c.y,  ft  $60  k,630 

D-12  Fill  in  old  log  sluice  -  20  c.y.  0  $k5  900 

D-13  Hew  core  rail  -  2k7  c.y. ft  §50  12^350 


$  8k, 205 

S  -  REINFORCS/EHT  AND  KI  SCSI l  AN  ROUS  JfETAI  3 


E-l 

Steel  reinfoi’cing  bars  -  160,000  lbs.  0  ,135 

$21,600 

S>2 

Steel  dowels  -  13,500  lbe.  ft  15# 

2,025 

K-3 

Handrailing  -  96  lin.ft,  0  $8 

768 

B-k 

Flashboard  posts  and  fittings  «• 

2k0 

B-5 

Water  stops 

120 

♦  2k, 753 

Brought  Forward  $131,756 


Ao-4'^ 
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Carried 

Forward 

$131,756 

mtv.  r.rt4  ST  RUCTIOK—UISCELL  AHECUS 

F-l 

Flashboards 

$  U50 

r-2 

Hatch  cover  for  stairwell 

150 

F-3 

Praoolded  Joint  filler 

160 

F-U 

Asphalt  paint 

270 

F-5 

Epoxy  paints  and  cements 

3b0 

$  1,370 

Ei/BANiafF.WTS 

0-1 

Backfill  abutments  -  1600  c.y.  0  $3 

$  14,800 

0-2 

Earth  embankments,  common  -  9500  c.y.  0  $2.30 

21,850 

0-3 

Pumped  rock,  upstream  slopes  -  1350  c.y. 

«  $5.50 

7,li25 

o-li 

Dumped  rock,  cones  -  1 h5C  c.y,  ®  $6 

8,700 

0.5 

Bockfill,  hand  placed  -  200  c.y,  0  $7 

1,1400 

0-6 

Topsoil  and  seed  -  1,150  sq.yda.  0  .60 

690 

$  W4,865 

GRAV'D  TOTAL 

$177,991 

£X.O/Vfc/^ 
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UFUOhANDUM  TO  THE  HI.ES 

or 

HOWARD  F.  McCAlTEE 

August  26,  1963 

INSPECTION  OF  QP.AY  DAL'  NEAR  UTICA,  H.T. 

On  August  17#  1963  on  my  my  to  spend  my  vacation  at  camp  on  the  Saint 

Lawrence  River  I  stopped  off  at  Gray  Dam  to  recheck  a  couple  of  items  on  which 

there  is  quite  a  large  difference  in  quantities  in  the  estimate  recently  made 

here  and  the  one  made  by  Mr.  Burroughs  in  19 W. 

I  looked  over  the  embankments  more  carefully  than  I  had  done  on  July  16, 

1963  and  I  am  satisfied  that  the  embankment  quantities  used  in  our  latest 

estimate  are  as  accurate  as  can  be  calculated  from  the  information  available. 

In  estimating  the  embankment  we  had  !he  benefit  of  information  in  the  form  of 

prints  of  the  reservoir  area  with  contours  up  to  elevation  92.  This  informs- 

* 

tion  was  not  available  for  Mr.  Burroughs'  1918  estimate.  Due  to  the  very  heavy 

growth  of  brush  and  trees  I  can  see  how  it  would  be  possible  to  make  a  large 

error  in  quantities  w ithout  the  contour  maps, 

I  observed  the  shoreline  of  thr  existing  reservoir  as  best  I  could.  It 

appears  to  be  very  heavily  overgrown  with  bushes  and  trees  right  down  to  the 

water  line.  Usinp  the  map  with  contours  up  to  elevation  92  and  extrapolating  up 

to  elevation  103  we  estimate  that  some  300  acres  of  additional  land  will  be 

floodod  by  the  13  foot  increase  in  pond  level.  As  we  do  not  know  how  much  If 
<  * 
any  clearing  is  contemplated  or  necessary  and  as  the  cost  of  doing  this  work 

oen  vary  over  such  a  wide  rang*  we  feel  that  ottempting  to  include  it  in  our  new 
•estimate  might  possibly  unbalance  the  estimate  so  as  to  make  it  completely  use¬ 
less,  In  our  opinion  it  will  be  hotter  for  us  to  omit  this  item  as  the  Utica 
Water  Board  is  probably  in  a  bettor  position  to  estimate  its  cost  than  we  ere. 
Moreover  we  are  not  sure  that  the  Water  Board  wants  to  do  this  clearnins  at  all. 
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Memorandum  to  the  Pile  s 
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August  26,  1963 


I  also  took  another  pood  look  at  the  existing  abutments  and  am  satis¬ 
fied  that  the  jro-»ose<  method  of  r»v-i'  nni  raising  ’•ill  be  as  economical  as 
can  be  devised  to  insure  a  safe  stable  condition. 


H.  F.  McCAIiTER 
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FROJECTi 


REFERENCES  i 


MEMORANDUM  TO  THE  FILES 

By 

hotard  f.  McCarter 
August  lli,  1963 

City  of  Utica,  N.I.  Water  Supply  Dam  at  Oray,  N.X. 

Raising  dam  and  embankments  10  feet  and  installing 
3  foot  high  collapsible  flaehboarde,  making  the 
total  height  incroase  13  foet. 

Dam  was  originally  built  by  Ambursen  around  1907 
with  provisions  for  raising  10  foet. 

Memo  to  Files  by  E.  H.  Burroughs  dated  November  19,  191*8 . 
Letter  to  Mr.  L.  J.  Griswold  of  the  Utica  Board  of  Water 
Supply  dated  January  £,  1949  t>#  E.  H.  ftirrougha. 

Memo  to  Files  by  H.  F.  McCarter  dated  July  19,  1963. 
Sketch  6302-A  showing  the  General  Arrangement  of  the 
raised  Dam  and  Embankment 

Sketch  6302 -B  showing  the  General  Arrangement  of  the 
raised  Abutments 

Sketch  6302-C  showing  General  Arrangement  of  Buttress 
Extensions,  New  Deck,  Crest,  Apron,  Cucket  and  Flash- 
boards. 

Sketch  6302 -D  showing  the  Qenoral  Arrangement  of  the 
Base  Slab  Extensions  and  new  Counterforts  at  the  dam 
Abutments. 

Consolidated  Water  Co.  Drawing  No.  1*  showing  a  cross 
■action  through  the  original  dam. 

Ambursen  Drr.titf  No,  6-30B  showing  a  plan  of  tye  original 

dam. 
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PREPARATORY  WORK : 


Cofferdam  and  Pumping:  Unless  it  ie  possible  to  dewater 
the  reservoir  it  will  be  necessary  to  cofferdam  and  pump 
a  working  area  for  repairing  the  upstream  portions  of  the 
abutments  and  repairing  and  facing  the  existing  dock. 

Clear  and  Strip t  It  will  be  necessary  to  clear  all  trees, 
brush  and  roots  and  to  strip  all  top  soil  from  the  areas 
that  will  constitute  the  line  of  junction  between  the  new 
embankment  additions  and  the  present  embankment  surfaces  and 
ground  surface.  The  tone  around  the  perimeter  of  the 
existing  reservoir  that  will  be  inundated  by  the  increase 
in  water  height  should  eventually  be  cleared  of  trees  and 
ahruba,  but  unless  we  receive  special  instructions  it  will 
not  be  included  in  our  final  cost  estimate. 

Remove  Existing  Wooden  Apron: 

Excavate  Behind  Existing  Abutment  Walla »  In  making  the 
excavation  for  the  baso  slab  extensions  and  the  new  counter¬ 
forts  it  will  be  re  ceasary  to  provide  bracing  to  counteract 
the  resulting  unequal  aoil  pressure  on  the  existing  core  wall 

ITEMS  OF  WORKi 

r 

The  chronologi-al  order  of  the  following  items  of  work  can, 
if  desired,  be  used  as  a  guide  ir.  setting  up  the  order  of 
work  to  be  followed  during  construction.  Of  course  many 
separate  items  of  work  will  be  carried  on  simultaneously. 


Ou>^fK 
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Abutments: 

a)  Drill  existing  walls  and  base  slabs  for  dowels 
and  reinforcing  bars. 

b)  Out  drain  openings  in  old  counterforts 

c)  Repair  faces  of  walls  upstream  of  the  existing 

deck. 

d)  Build  additions  to  base  slabs. 

•)  Build  new  wall  facing.  At  this  time  the  wall 
faces  can  be  plumbed  up-  the  east  or  left  abutment 
wall  has  a  very  decided  lean  away  from  the  embankment. 

f)  Build  new  counterforts $  the  new  stairwell  will 
be  built  -.t  the  same  time  as  the  ne*'  counterforts  for 
the  west  or  right  bank  abutment. 

g)  Build  the  additions  to  the  tops  of  the  existing 
abutments-  a  portion  of  the  new  core  walls  will  be  built 
integrally  with  the  abutment  wall  additions.  This  cannot 
be  done  until  Item  (b)  under  "Embankments"  has  been  com¬ 
pleted. 

Buttress  Additional 

a)  Repair  damaged  floor  concrete. 

b)  Remove  ooncrete  at  downstream  ends  of  existing 
buttresses  and  rebuild  to  fit  new  concrete  bucket, 

c)  Roughen  and  treat  the  existing  concrete  in  areas 
thUbwill  be  in  contact  with  new  concrete. 
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d)  Straighten  and  clean  existing  dowels. 
•)  Build  buttress.  extensions. 


Deck,  Crest,  Apron  and  Bucket 

•)  Remove  damaged  deck  concrete. 

b)  Roughen  upstream  face  of  existing  deck. 

c)  Fill  in  existing  log  sluice. 

d)  Replace  concrete  remowsd  under  item  (a)  and 
place  new  concrete  facing  on  upstream  face 
of  existing  deck. 

e)  Pour  new  deck. 

f )  Pour  new  bucket. 

g)  Pour  new  apron. 

h)  Pour  new  crest. 

j)  Place  new  flash boards. 


Rabankaientss 


CXo^Ct^ 


a)  Fill  belli  d  abutment  walls,  Trds  must  not 
be  dene  until  the  new  deck,  apron  and  bucket 
have  been  built. 

b)  Build  embanlanents  to  top  of  existing  embankments. 

o)  Build  core  wull  extensions.  Also  see  item  (g) 
Under  "Abutments". 

d)  Complete  embankment  additions. 

* 

t)  Top  soil  and  seed, 

K.  r.  McCarter 
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MEMORANDUM  TO  THE  FILES 
By 

HOftARD  F.  UcCARTER 
July  19,  1963 

Inspection  of  Gray  Dam.  Water  supply  dm  for  the 
City  of  Utica,  N.Y. 

July  16,  1963 

L.  J.  Griswold,  Principal  Engineer  -  Utica  Water  Dept. 

Vincent  Fletcher,  Chairman  -  Utica  Water  Dept. 

H.  F.  McCarter,  Chief  Designing  Engineer  -  Ambursen 

LAST  PPEVIOUS  INSPECTION 

BY  AMBURSEN  November  l6,  19h8  by  E.  H«  Burroughs-  See  memorandum  to 
the  fibs  dated  November  19,  191:8 

FEATURES  OF  DAM 
1)  Reservoir: 

The  reservoir  had  been  drawn  completely  down  eo  that  there 
was  only  a  trickle  of  water  flowing  through  it. 

From  a  conversation  between  Mr.  OriBwold  and  Mr,  Fletcher  I 
gathered  that  someone  has  made  the  claim  that  the  reservoir  capacity  has  been 
reduced  substantially  by  silting,  I  believe  that  this  is  the  principal  reason 
for  the  aerial  survey  which  will  be  made  shortly.  From  the  appearance  of  the 
reservoir  I  would  say  that  practically  no  salting  has  taken  place  because  you 
can  see  the  entire  stumps  of  trees  that  were  cut  to  clear  the  reservoir  when 
•  the  dam  was  originally  built. 

There  is  a  very  hoavy  growth  of  evergreen  trees  right  down  to 
the  present  water  line  and,  as  a  result,  the  cost  of  a  relatively  small  amount 


SUBJECT: 

DATE: 

PRESENT: 
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of  clearly  and  grubbing  should  bo  included  in  the  estimate  for  ralsir^  the 
dau.  It  should  be  estimated  high. 

Ur.  Griswold  procaised  to  send  us  a  print  of  a  contour  map  which, 
he  says,  covers  the  area  around  and  adjacent  to  the  reservoir.  We  will  need 
thie  to  lay  out  anl  estimate  the  cost  of  the  embankment  additione. 


2)  Embankment si 

As  reported  in  Ur,  Burroughs’  memo  of  Nov.  19uB,  the  downstream 
embankment  slope  was  never  finished  and  is  very  steen  (steeper  than  1  on  1) 
and  undoubtedly  the  fact  that  there  has  been  no  leaking  or  failure  ie  due  to 
the  presence  of  very  substantial  core  walls.  The  tops  of  these  wall  are 
visible  for  some  distance  from  the  dam  at  both  ends  and  they  appear  to  be  in 
nearly  perfect  condition. 

At  the  abutment  end  of  both  upstream  embankments  there  ere 
* 

substantial  dumped  rock  cones.  These  are  in  line  with  what  we  will  recommeai 
for  the  raised  embankments. 

I  shewed  Ur.  Griswold  the  sketch  I  prepared  last  winter  which 
shows  the  upstream  embankment  slopes  built  up  to  1  on  1,6  by  means  of  a  dumped 
rock  fill  and  the  downstream  elopes  biu.lt  up  to  1  on  2.6  by  means  of  earth 
fill  with  wrap-arouni  rock  cones  at  the  abutments.  He  offered  no  objections 
to  this  arrangement. 


Because  of  long  past  experience  with  this  dam.  Hr.  Qriswold 


doss  not  thitik  that  any  additional  freeboard  will  be  recuired  becsuFi 


*3  foot  collapsible  l'lashboards.  f  Wo  will  therefore  ahow  the  abutments  and 

f — - ^ 

embankments  raised  ton  feet  rather  than  thirteen  feet  as  shown  on  last 


winter's  sketches. 


rawer  man  imrteen  is 

f 
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3)  Abu toe rt  Buttresses! 

The  condition  of  these  structures  is  still  much  the  seme  as 
reported  in  Ur.  Burroughs'  memorandum,  and  there  is  no  evidence  of  any  repairs 
having  bean  made.  However  the  left  abutment  is  r»  longer  standing  in  perfect 
perpendicular  alignment)  its  downstream  portion  has  further  separated  from  the 
counterforts  and  there  is  a  definitely  discernible  tilt  away  from  the  embankment, 
the  right  abutment  is  still,  to  all  appearances,  atandir,  in  a  vertical  position. 
Otherwise,  except  for  the  rock  pockets  mentioned  by  Ur.  Burroughs,  the  abutment 
buttresses  appear  to  be  in  excellent  condition. 

Probably  the  main  reason  that  only  the  downstream  portions  of  the 
abutment  walla  have  tended  to  separate  from  the  counterforts  is  the  bracing  action 
provided  by  the  concrete  deck  which  is  continuous,  without  Joints,  clear  across 
the  dam  from  abutment  to  abutment. 

I  discussed  various  methods  of  raising  and  reinforcing  these 
structures  with  Ur.  Qriswold  and  we  both  agree  that  nothing  definite  can  be 
decided  until  the  adjacent  embankments  have  been  removed  and  the  back  faces  of 
the  abutment  walls  exposed  for  inspection.  I  told  him  that  we  might  show 
alternate  arrangements  in  the  drawings  which  we  are  to  prepare,  and  that  the 
final  details  would  be  made  after  inspection  of  the  rear  faces.  He  appeared 
to  feel  that  such  an  arrangement  would  be  satisfactory.  I  have  several 
different  Ideas  in  mind  and  may  discuss  thomvln  a  later  memorandum. 

It)  Deck  i 

The  deck  is  still  much  as  described  in  Ur,  Burroughs'  old  memo¬ 
randum,  However  I  doubt  that  the  tones  of  relatively  poor  concrete  extend 
anywhere  near  all  the  way  through  the  ooncrote.  I  base  this  opinion  on  the 
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statements  of  Ur.  Griswold  and  the  caretaker  of  the  dam  who  has  been  there  for 
many  /ears.  I  bellove  the  job  has  been  In  care  of  the  same  family  ever  since 
the  dam  was  built.  They  both  say  that  the  deck  has  never  been  known  to  leak 
a  drop,  which  would  indicate  that  the  inner  and  bottom  tones  of  concrote  must  be 
in  pretty  good  shape.  Ur.  Grisirold  end  I  both  agree  that  about  all  that  need 
be  done  is  to  remove  the  loose  ami  danaged  concrete,  roughen  the  entire  deck, 
apply  modern  treatment  to  the  treated  deck,  and  install  a  new  concrete  facing, 
heavily  reinforced,  and  with  ample  additional  bars  to  take  negative  bonding 
over  the  buttresses. 

5)  Floors t 

The-  floor  remains  as  described  by  Ur.  Burroughs.  I  believe 
that  all  that  need  be  done  is  to  remove  carefully  and  replace  any  damaged 
concrete.  However,  drilling  and  thorough  inspection  must  be  made  over  that 
area. 

6)  Spillway  Buttresses: 

The  spillway  luttresfe-,  at  least  those  portions  well  within  the 
dam,  are  in  surprisingly  good  condition  and  it  way  not  fee  necerrsry  to  face  them 
ae  shown  on  the  sketches  I  made  last  winter.  Their  ertrnne  dcsmstream  portions, 
especially  on  the  buttresses  adjacent  to  the  outlet  buys,  are  badly  eroded,  by 
frost  action  and  runn' .«£  water.  This  will  be  costly,  as  most  if  not  all  of 
this  concrete  mey  have  to  be  removed  anyway  to  make  room  for  the  new  concrete 
.  bucket, 

7)  CXitiet  Work s » 

As  described  by  Ur,  Burroughs,  there  are  four  valve -controlled 
outlot  pipes,  one  in  each  of  four  bays.  Ur,  Orlsiold  says  that  no  ohangea 
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ars  contemplated  in  this  arrangement  and  therefore  we  will  not  be  required  to 
concern  ourealves  with  this  feature.  As  a  matter  of  record,  tho  wooden  weirs 
shown  on  the  original  drawings  have  completely  disintegrated,  and  under  the 
present  operating  procedure  thay  are  no  longer  required. 

8)  Aprons 

The  wooden  apron  was  replaced  a  couple  of  years  ago  and  ie  in 
excellent  condition.  This  is  only  the  second  time  it  has  been  replaced  since 
the  dam  was  built  in  1906  or  19071  It  will  be  removed  in  the  contemplated 
reconstruction. 


9)  Lot  Sluice i 

The  notch  in  tha  deck  which  was  provided  for  a  log  sluice  will  ba 
closed  as  thare  is  no  longer  any  need  for  a  log  sluice  here.  In  Mr.  Burroughs' 
memorandum  he  says  that  the  log  eluice  was  never  used. 

10)  Entrance  s 

Entrance  to  the  inside  of  the  dam  is  by  means  of  a  trap  door  in 
the  apron,  the  old  ^ntrapce^thro^g^^e  right  abutment  having  been  filled  in  and 
closed. Griswold  and  the  caretaker  are  both  very  much  in  favor  of  a  new 
stair  well  to  the  old  opening,  We  will  work  this  out  and  how  it  on  our  drawings 

11)  Walkway  Through  the  Dam:  * 

The  walkway  is  built  of  timber  and  is  inexcellent  condition.  A 
•  2  x  It  handrailing  should  bs  added, 

FWOTOORARO  I  shot  a  roll  of  35  »m  black  and  whi'*  (20  exposure)  but  do  not 
have  the  prints  as  of  this  writing. 

£fc<WC/?»  H,  P.  McCARTFH 


REPORT  FROM  GEOROE  WCHLER 

Aa  jois  t  2,  1963 

Ambursen  Engineering  Corp. 

295  Madison  Aveme 
New  lork,  N.T. 

Attan:  Mr,  S,  W.  Stewart ,  Pres. 

Dear  Mr,  Stewart 1 

In  reply  to  your  latter  of  Jyly  30,  1963  in  regards  to  "Gray  Dam". 

I  have  Just  returned  from  a  visit  to  the  Dam  and  the  following  are 
some  of  my  observations! 

1,  There  ie  a  good  access  rood,  which  looks  as  if  it  had  been  built 
recently,  at  the  northwest  end  of  the  dam.  This  road  leads  to  the  hearth;  the 
road  is  gravel,  and  has  considerable  room  on  either  side  for  storage  and  equip¬ 
ment,  and  there  is  also  a  large  space  at  the  junction  of  the  main  highway  where 
crushed  stone  and  sand  has  been  stored  by  the  County,  and  which  I  understand 
they  do  not  use  any  more. 

With  very  little  work  with  a  bulldozer  aqy  one  could  fix  this  road  so 
that  one  would  be  able  to  drive  a  crane  out  onto  the  hearth  which  projects  quite 
some  distance  from  the  end  of  the  8pillway.  I  believe  that  a  crane  setting  on 
the  hearth  could  reach  nearly  all  of  the  work  contemplated  on  the  dam  except 
perhaps  the  addition  on  the  abutments,  which  would  probably  require  lengthening 
the  boom. 

.  The  wooden  spillway,  which  is  made  of  U”  hardwood  plank,  and  nailed 

«* 

to  wood  timbers  with  iron  dowels  or  very  large  spikes  would  warrant  a  crane  for 
their  removal,  also  the  handling  of  sectional  forms  for  buttresses,  and  placing 
of  concrete,  and  stripping  of  the  forma  could  be  done  by  crane.  I  think  a 
email  portable  mixer  could  be  set  up  within  reach  of  the  crane. 
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The  old  road  on  the  south  east  end  of  the  dam  is  in  very  poor  condition, 
and  quite  steep  in  places.  It  tops  the  embankment  about  UO *  from  the  southeast 
abutment,  Directly  south  of  this  point  tho  ground  rise?  and  levels  off,  I 
think  quite  suitable  for  a  cableway  tower.  However  the  room  on  top  of  this 

embankment  Id  small,  unless  one  goes  out  toward  the  reservoir  basin.  Looking 
across  the  dam  the  northwest  side  looks  as  if  it  slopes  down,  but  I  think  it 
would  be  suitable  for  cablway  tower;  there  is  so  much  brush  and  trees  that  it 
is  hard  to  tell  how  the  land  lays. 

There  was  also  a  road  leading  to  the  top  of  the  northwest  embankment, 
but  it  is  all  grown  up  with  trees  and  brush,  and  I  was  unable  to  find  the  align¬ 
ment. 

lto  t  of  the  people  that  live  in  these  small  towns  around  Dtica,  Herkimer 
And  Ill  on  *11  work  in  the  city,  Laliur  will  be  difficult.  The  queukion  of 
Onions  oust  be  handled  carefully. 

If  Mr.  McCarter  is  up  in  th’ s  section  again  I  would  be  glad  to  have  him 
cone  and  see  me,  to  talk  Ambursen  dam.  Since  Mr.  Beland  1ft  I  have  not  hoard 
much  about  Ambursen  Dam  men,  I  guess  most  of  tho  old  timers  have  passed  on.  We 
generally  get  a  Christmas  card  from  Mr.  Huntley.  You  mentioned  that  Ed 
Burroughs  is  living  in  Kaw  Hampshire.  Did  he  fully  recover  from  the  illness  he 
had? 

I  hope  what  little  information  I  have  given  will  be  of  some  use  to  you. 

* 

If  there  is  anything  further  that  I  can  do  from  this  end,  I  will  be 
glad  to  do  it. 

Tours  truly, 

/ 8/  Geo.  K.  Wohlor 
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UEMOKANDUU  TO  THE  PI  H: 

By 

E.  H.  BURROUGHS 
November  19,  19^8 

INSPECTION  CF  UPPER  GRAY,  N.Y. 

WATER  SUPPLY  DAM 
_ CITY  CF  UTICA _ 

On  November  16th  I  arrived  in  Utica  and  called  at  the  office  of  the 
Board  of  Water  Supply  at  712  Washington  Street  where  I  met  Ur,  L.  J.  Qrlcwold, 
principal  engineer  for  the  Board,  I  also  met  his  assistant,  Ur,  Rosser. 

We  at  once  set  out  for  the  dam  which  is  about  25  miles  out  of  Utica 
on  a  jood  black  top  surface  road.  The  dam  is  located  on  Black  Creek  only  a 
ehort  distance  out  of  the  small  town  of  Gray  on  the  road  to  Little  Falls,  N.I. 

Aa  our  records  will  show,  this  dam  was  built  for  a  private  company 
named  the  Consolidated  Water  Company  of  Utica,  and  was  built  in  1906-7.  The 
construction  woe  done  by  our  company. 

The  city  of  UticB  took  over  the  dam  some  years  ago  having  purchased 
all  property  and  rights  from  the  private  company, 

Through  a  contract  agreement  ?d.th  the  owners  of  a  large  water  uupply 
dam  some  distance  below  the  Upper  Cray  Dam  the  city  of  Uticn  draws  its  present 
water  supply  from  that  reaervoir.  It  was  constructed  and  la  now  controlled  by 
two  or  three  power  companies  and  one  or  two  paper  companies.  The  tributary, 
Black  Creek,  flows  into  this  main  reservoir.  The  City  has  two  low  dam  sites 
on  the  same  watershed  from  which  it  could  feed  water  into  this  main  reservoir. 
However,  it  appears  that,  the  most  economical  moans  of  supplying  additional 
.storage  ia  by  means  of  raising  the  old  Upper  Gray  Dim, 

Tho  Upper  Ora y  Dam  now  supplies  a  storage  of  about  one  billion  cubic 
feet  of  water  which  will  be  doubled  by  increasing  tho  height  of  the  dam  the 
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proposed  amount,  namely  10*.  However,  any  additional  height  that  the  dm  could 
be  raised,  say  3'  or  h*  should  be  studied  as  Ur.  Griswold  said  that  he  was  sure 
the  small  cost  of  additional  flowage  rights  would  be  justified  and  would  greatly 
increase  the  amount  of  added  storage,  Ve  are  to  see  how  much  the  present 
structure  can  bo  safely  raised. 

Before  investigating  the  site  I  brought  up  the  possibility  of  in¬ 
stalling  crest  gates  or  Tainter  gates  for  the  purpose  of  storing  water  to  flood 
level  but  thie  is  quite  evidently  out  of  the  question  because  of  the  severe  cold 
weather  conditions  and  because  it  would  require  a  caretaker  and  heating  apparatus 
to  keep  the  gates  clear.  Furthermore,  it  looks  as  though  they  would  be  pro¬ 
hibitive  in  cost  in  any  event. 

There  is  an  unusual  condition,  that  at  any  time  the  owners  of  the  main 
reservoir  cell  for  dumping  any  or  all  of  the  water  In  the  0r>ner  nr«y  daa  this 
has  to  be  done.  The  reservoir  was  actually  emptied  two  weeks  a^o  and  there  waa 
very  little  water  in  the  reservoir  bed  which  made  it  convenient  for  complete  in¬ 
spection  of  the  struct/,:  oe. 

Unfortunately  we  do  not  have  a  complete  set  of  world:  g  drawings  for 

thi9  structure.  One  of  the  vital  drawings  is  missiig,  namely  the  one  showing 

reinforcement  details.  Our  drawings  show  quite  clearly  the  thicknesses  of  tho 

various  members  and  that  is  about  all. 

Our  workir$  drawing  f?6-30A  essentially  is  correct  except  that  the 

%* 

spillway  crest  at  the  right  bank  was  not  constructed  as  indicated  but  was  built 

to  Include  a  log  sluice  entrance  in  the  second  bay  from  the  right  abutment, 

Thie  is  shown  on  the  revised  drawing  which  corrected  date  is  given  ae  October  18, 

1906  which  I  have  obtained  from  die  City.  Also,  there  is  a  stop  in  the  floor 

slab  between  buttress  03  and  buttress  0k  so  indicated  in  thie  print  and  which  ie 

• 

not  shown  on  our  print, 

OLO  v'f/C 
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In  general,  this  structure  is  not  one  of  our  smoothest  Jobs  cf  con¬ 
struction,  although  it  should  be  remembered  that  the  dam  is  over  forty  years 
of  age.  Nevertheless  all  parts  with  the  exception  of  one  deck  described  later 
are  composed  of  substantial  concrete,  I  see  no  reason  why  the  structure  cannot 
be  raised  at  least  to  the  proposed  10*  height  and  probably  a  few  feet  higher. 

It  is  more  than  likely  that  the  concrete  was  made  up  of  bank  gravel 
obtained  in  the  immediate  vicirity  of  the  dam.  However,  I  do  not  think  there 
is  ary  evidence  of  deterioration  due  to  dirty  aggregate.  Such  imperfections 
as  there  are  in  the  structure  seem  to  be  the  result  of  rock  pockets  and  lack 
of  spading  as  well  as  the  effect  of  ovarwet  concrete,  a  common  practice  in 
those  years. 

Certainly  very  little  effort  was  made  ir.  finishing  up  the  earth 
embankments.  Actually  the  embankments  were  i»t  especially  well  constructed 
and  if  it  was  not  for  the  fact  that  they  contained  a  concrete  corewall,  they 
might  have  given  trouble  from  leakage.  There  seems  to  have  been  placed  the 
proper  amount  of  material  upstream  from  the  corewall  but  on  the  downstroaa  side 
the  slopes  wore  made  very  steep  and  irregular,  with  the  result  that  the  top 
sections  of  the  oounterforts  of  the  two  abutments  are  exposed,  the  designs  for 
which  conform  with  the  outline  of  a  proper  earth  embankment  slope.  In  this 
connection  I  noticodthnt  at  least  one  counterfort  on  each  abutment  nenr  tha 
orest  had  fallen  away  from  the  abutment.  Also,  there  appeared  to  be  no  re¬ 
inforcing  rods  that  should  have  tied  the  counterfort  to  the  abutment.  There 
Is  some  question  in  my  mind  as  to  whether  any  of  these  counterforts  were  re¬ 
inforced  although  one  of  the  drawings  indicates  that  a  floor  type  of  counter¬ 
fort  was  used.  Nevertheless,  it  is  quite  likely  that  both  abutments  may  have 
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been  constructed  merely  as  mass  concrete  walla  without  reinforcement  and  without 
any  floor  base  on  the  earth-filled  side.  Nevertheless  both  abutments  are 
standing  in  perpendicular  aligroent  and  there  is  no  indication  that  there  hae 
been  epy  movement  of  either  abutment. 

The  loft  abutment,  which  ia  the  east  abutment,  has  a  rock  pooket  at 
the  downstream  end  on  the  water  side.  There  is  also  some  evidence  of  ice 
action,  but  the  defect  is  not  serious  and  can  be  readily  corrected  although  ' 
considerable  doweling  will  have  to  be  done.  There  is  also  a  similar  condition' 
on  the  right  abutment  but  less  serious. 

The  poorest  spot  of  concrete  ia  located  on  two  decks  adjacent  to  the 
left  abutment  about  half  way  down  the  height  of  the  dam.  I  on  practically 
certain  it  was  merely  the  result  of  a  bad  rock  pocket.  I  did  not  get  a  chance 
to  get  down  to  this  deck.  In  all  probability  this  defect  goes  nearly  all  the 
way  through  the  deck  and  I  would  expect  that  part  of  these  two  deck  slabs  will 
have  to  be  replaced  with  new  concrete.  Unfortunately  it  was  impoasiblo  to 
examine  the  underside  of  these  two  slabs  because  there  is  a  buttraas  wall  bracing 
the  left  abutment  which  extends  >3rtiv.ally  from  the  floor  slab  to  the  crest  and 
Includes  two  bays  of  the  dar.  Similar  construction  is  located  at  the  right 
abutment.  Evidently  these  two  strut  walla  were  installed  to  help  support  the 
abutments  and  may  contain  tension  steel. 

The  timber  apron  has  been  replaced  at  least  once.  However,  it  ia  in 
fair  condition  except  that  the-e  are  considerable  openings  between  each  timber 
*  and  therefore  it  offers  no  protection  against  freezing  inside  of  the  dam. 

I  wee  told  by  the  caretaker,  a  Ur,  Farr  who  lives  immediately  below  dan, 


that  the  temperature  never  got  below  freezing  inside  the  deo  when  water  was 
running  over  it  but  that  unless  water  was  passing  over  the  dam,  it  got  down 
below  froezing  inside  the  dam.  As  a  result  they  have  had  a  little  trouble 
with  at  least  one  of  the  valves.  One  or  two  new  bonnets  had  to  be  installed 
because  of  freezing  up  of  the  valves. 

The  dam  contains  2k”  outlets  in  four  bays.  However,  if  I  recall 
correctly  in  only  three  baya  were  valves  provided.  These  were  2I1"  size. 

Our  early  drawing  indicates  that  there  is  only  ona  valve  per  bay  but  two  were 
Installed  in  each  bay,  one  for  emergency.  The  downstream  valve  was  installed 
without  a  support  (contrary  to  details  of  the  drawl rg)  and  is  supported  by 
cantilaver  action  of  the  pipe,  a  rather  bad  situation.  In  the  raising  of  the 
structure  this  should  be  corrected. 

The  inspection  of  the  inside  of  the  dam  revealed  that  all  of  the 
deck  slabs  examined  appear  perfectly  sound.  There  is  no  indication  of  leakage 
nor  ie  there  any  indication  of  cracks  in  the  deck  or  in  the  buttresses.  This 
dam  was  built  with  buttresses  with  10’  centers  and  no  haunchea,  a  type  of  con¬ 
struction  long  since  abandoned,  and  it  is  surprising  that  some  leakage  did  not 
occur  at  the  deck  supports. 

The  surface  of  the  floor  shows-  evidence  of  free  t  action  as  the  akin 
surface  has  become  badly  roughened  and  the  aggregate  is  showing  but  actually 
I  would  say  the  slab  itself  has  not  weakened' any  appreciable  amount. 

The  reinforcing  bars  sticking  cut  of  the  steps  of  the  buttress  far 
future  extension  are  somewhat  corroded  but  have  not  been  rusted  to  the  point 
of  becoming  useless.  Ifore  and  heavier  dowels  should  have  been  used. 


OU}«'£S<* 


The  downstream  step  of  the  buttresses  is  shown  considerably  longer 
than  indicated  in  our  prints  and,  as  will  be  seen  from  the  photograph,  ia 
badly  worn  away.  ‘  These  steps  will  have  to  be  removod  entirely  for  the  m w 
buttress  foundation  extension. 

There  will  be  no  occasion,  in  raising  the  dam,  to  provide  a  log 
sluice.  In  fact  the  log  opening  was  installed  but  no  log  sluice  was  ever 
built. 

There  appears  to  be  plenty  of  material  for  the  raising  of  the  en’  aric- 
ments.  The  material  contains  quite  a  lot  of  gravel.  The  same  type  of  core 
construction  should  be  used. 

It  would  be  necessary  to  bring  in  aggregate  for  concrete.  For  the 

amount  of  concrete  that  will  be  required  which  will  be  ss  than  2000  yarde, 
crushed  stone  should  be  purchased  from  the  Easton  Rock  Products  Company  which 
has  a  large  limestone  quarry  which  I  think  is  about  15  miles  from  the  Bite. 

Hiia  acme  company  will  also  furnish  washed  sand  from  its  Trenton,  N.Y.,  pleat 
which  I  believe  is  10  or  12  nilee  away.  In  returning  from  the  site  we  called 
at  the  office  of  the  Easton  Rock  Products  Company  but  were  unable  to  get  ony  cost 

! 

data  because  a  girl  was  the  only  one  present  at  the  office.  She  said  that  we 
should  write  to  their  Utica  office,  attention  Ur.  C.  A.  Uunco. 

In  the  raising  of  the  structure  it  seems  highly  desirable  that  a  new 
means  be  provided  for  entrance  to  the  inside  of  the  dam.  The  original  scheme 
was  to  ante?  through  about  a  h1  square  shaft  on  the  right  abutment .  Two  rows 
•  of  narrow  hand  rungs  were  installed  in  the  conventional  manner.  However,  this 
vaa  a  tiresome  means  for  frequert  entrance.  Furthermore,  these  rungs  nave  now 
mated  nearly  off  in  placea  and  are  dangorous  for  use.  Entrance  is  aw  being 


CXo^c^ 


■add  through  a  hole  in  the  tlmbor  apron,  Ur,  Griswold  thought  that  we  should 
provide  a  horizontal  concrete  entrance  conduit  to  be  constructed  on  the  water 
aide  of  the  right  abutment,  at  about  the  level  of  the  platform  to  the  valves . 
Incidentally,  no  concrete  platform  was  ever  built  inside  the  dam.  Timber  con¬ 
struction  was  used  and  this  is  in  bad  shopo. 

It  would  be  quite  costly  to  build  a  similar  antrance  on  the  earth  eide 

of  the  right  abutment  and  I  rather  think  that  the  ibk  entrance  should  be  bdilt 

about  as  Ur.  Griswold  has  suggested  eventhough  it  will  mean  cutting  down  slightly 
the  length  of  spillway. 

This  project  looks  like  it  might  bo  about  a  $125,000  or  $150,000  Job 
of  construction,  I  doubt  that  the  cost  of  a  cableway  installation  would  bo 
Justified,  but  the  cost  estimate  should  clear  that  up. 

Labor  is  good  in  that  area  except  that  Utica  and  other  nearby  cities 
draw  the  best  men  to  buildLrg  work,  I  was  informed  that  common  labor  in  thlo 
area  is  getting  about  $1.20  per  hour  and  the  carpenters  and  mechanics  abcut  $1.80. 
It  might  pay  to  take  a  look  at  the  idea  of  raising  the  ratee  so  as  to  pull  in 

the  best  msn.  It  will  not  be  a  long  Job  if  we  can  get  full  cooperation  all 

•round . 

I  have  not  checked  the  Unior  situation  as  I  think  it  would  be  pre¬ 
mature  and  unwise  to  do  so  now. 
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The  following  Items  have  been  omitted  from  the  copy  of  the 

report  titled  "Working  Papers  for  Engineering  Report  and 

Report  on  Field  Inspections,  Etc."  Included  as  Appendices 

F3-45  to  F3-72: 

1)  4  pages  of  photos  taken  July  1963. 

2)  Sketch  with  embankment  volume  calculations. 

3)  Sketch  showing  general  arrangement  of  the  proposed  raised 
spillway  and  embankment  In  cross-section. 

4)  Sketch  showing  general  arrangement  of  the  proposed  raised 
spillway  and  embankment  in  plan. 

5)  Sketch  with  rock  volume  calculations. 

6)  Sketch  with  cross-sections  of  proposed  raised  embankment. 

7)  Sketch  with  proposed  new  counterforts. 

8)  Sketch  with  proposed  new  spillway  deck. 

9)  Plan  of  Spillway,  by  Aabursen  Hydraulic  Construction  Co.  - 
see  Appendix  G-2. 

10)  Spillway  Section  and  Details,  traced  by  Consolidated 
Water  Company  of  Utica  •  see  Appendix  C-3. 
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5  Cot,  m?  -  I.#*  rain  fat) 

4  Off.  t‘* -  owf  O.  X>  pptlint^y 

1  oct,  )* )-!  -  w  o.M  tpiUuuy 

6  Oct.  -  <w»f  0,12  spiUu>ay 

?  tret.  /'■*>,’  -  over  0,0  ppiJtuay 

4  «tf.  »  eiwf  1.0  pp:  Uc.it/ 

i  June  f>"-4  -  ?.W*  rainfaii 
t  ,M*r  *‘**•4  *  <w'  *.  w* 

J  Jwr  -  w*>r  t.iO  tpiUu.ty 

)  June  1*14  -  *w»f  t.w  f pillvav 

4  Jnur  I'JW  -  mf  f.O  npiUvay 

4  -  «««r  O.T  tpiUuyy 

.1  **<*  l*M  -  o*r»  ?.ro*  spUlctav 

2)  BUfv-f  l»f#  m«r  ?.0’  npillcay 

wet*  tree  spiral  loo  ntcotdln&t  *torm  dlnctmtlmtod  January  197*. 
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